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Only University 


OFFERS YOU 
A CHOICE OF 


MODELS OF 


PUBLIC ADDRESS 


=> SPEAKERS 





45 different trumpet / driver combinations, 8 paging talk-back, 5 submergence-proof, 


2 explosion-proof, 3 high fidelity weatherproof, 7 super-power and 4 Powerpages. 
More than 74, in fact, because many of these units come in three versions — 4, 8 and 45 ohms. In addition 
we make a large number of special speakers for special applications, as well as a complete line of accessories 


THE SPECIFIC SPEAKER YOU NEED —no “all-purpose” 
compromises, but the right speaker for the right job— 
paging, explosion-proof, super-power, etc.—with several 
models in each class. 

THE RIGHT POWER YOU NEED—from 5 watts to 600 
watts. Not more than you need, not less than you need. 
THE SOUND DISPERSION YOU NEED—deep or shallow 
penetration, narrow or wide, 360° horizontal. 

THE FREQUENCY RESPONSE YOU NEED—your choice of 
high and low cut-offs as required—whether to cut 


through extreme noise levels, or for true high 
music reproduction. 

THE ECONOMY YOU NEED—lowest initial costs f 
ning and installation, lowest running costs, lo 
pair and service costs. 


. and only with University can you get the quality 
you need — exclusive design features, the finest mate- 
rials, exacting construction standards and performance 
tests. All these are your assurance that University will 
do the job better, longer, and at lowest possible cost 


HAT’S WHY UNIVERSITY IS THE UNIVERSALLY ACCEPTED NAME IN THE ENTIRE FIELD OF SOUNDCASTING 


How you can 

choose the ee 

. University 
right speaker ‘Technilog 
for the - ah. 
specific 

application... 


Invest $1 for the invaluable 64-page UNIVERSITY TECHNILOG, the 
authoritative reference book for planning P.A. speaker systems 


Only book of its kind . . . packed with the solid factual data 
you need to save time and money. Covers in detail: how to 
select the proper driver for the specific job, directional vs 
wide-angle horns, best use of radial trumpets, high fidelity in 
PA., coping with reverberation, methods of overload protec- 
tion, etc. Includes specs, charts, diagrams, and the exclusive 
SOUND SYSTEM DESIGN CHART—effective guide for planning 
typical installations. Send $1.00 to Desk J-3 
speakers, Inc., 80 So. Kensico Ave., Wh:te Plains, New York. 


Send for FREE copy of Product Catalog 


Contains information a 
cations on all Universit 
dress speakers direct 
wide-angle, paging and t 
submergence-proof 
weatherproof, 
sion-proof, portable 
etc. Also, high fid 
ers, enclosures and spe: 
suited for commercisz 
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For a Successful Career 
in Radio-Television 


Train at Home 
in Spare Time 
with N.R.I. 


OLDEST 
LARGEST 


Home Study Radio-Television School 


Prosperous Fast Growing Industry Offers You 


-SUCCESS 


ENGINEER STATION WHPE 


“Thanks to NRI, I operated a 


successful Radio repair shop. Now 
I am an engineer for WHPE.” 
VAN W. WORKMAN, HIGH 
POINT, NORTH CAROLINA 


QUICK SPARE TIME CASH 


“Knew nothing about Radio-TV 
when I enrolled. After 15 lessons 
started repairing sets. My future 
looks bright.” DONALD B. 
ACKERMAN, MINNEAPOLIS, 
MINNESOTA 


HAS OWN TV BUSINESS 
“Quit my job to do Television 
work full time. I love it and do all 
right financially.” WILLIAM F. \S= 
KLINE, CINCINNATI. OHIO A 


You Learn Servicing-Broadcasting 
at Home-By Practicing 
with Kits N.R.I. Sends 


Nothing takes the place of 
experience. 
why NRI training is Learning- 
by-Doing. With 
Course you build Radio shown 
at top and other equipment. 
With Communications Course 


practical 


GOOD PAY-BRIGHT FUTURE: 


It’s the trained man who gets ahead—gets the 
better job, drives a better car, lives in a better 
home, is respected for what he knows and can 
do. For a job with a future—find out how you 
can train at home for Radio-Television. 


TODAY’S OPPORTUNITY FIELD 


Training PLUS OPPORTUNITY is the ideal 
combination for success. And today’s OPPOR- 
TUNITY field is Radio-Television. Over 125 
million home Radios plus 30 million sets in 
cars, plus 40 million TV sets mean big money 
for trained Technicians. More than 4,000 Radio 
and TV broadcasting stations offer interesting 
and important positions. Color television, port- 
able TV sets, Hi-Fi, assure future growth. Find 
out about NRI. Since 1914—for more than 40 
years—NRI has been training ambitious men 
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That’s 


Servicing 


you build Transmitters at left 
and other equipment. Catalog 


shows all equipment you get. 


Available To 


VETERANS 


Under G.|I. Bills 


JULY, 1959 


ACCREDITED MEMBER, NATIONAL HOM: 


at home it for Radio-TV. With 
NRI 50-50 method tudy basic principles 
AND learn rs | with actual equip- 
ment NRI furr : urn with your hands 
and your head ependable training, 
backed up by the repu n of the oldest and 
largest home stu R -TV school. 


ADD TO YOUR INCOME SOON 
510-515 A WEEK IN SPARE TIME 


start earning extra 
open their own full 
ti getting NRI Di- 
ploma. MAIL CO t FREE Sample 
Lesson and 64-] ry showing equip- 
supplied, outlines of courses, _ opportuni- 
Radio-T\ terms easy. 
Address NATIONAL RADIO INSTITUTE, Dept. 
9GF, Washington 16, D. C. 


oon af 
money fixir set 
e Radio-TV 
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ment 


ties in 


ano caTaioG FREE 


caret FS | National Radio Institute 
oro l® 7 Dept. IGF, Washington 16, D. C. 


Mail me 
FREE. (No salesman w 


Sample Lessor 1 64-Page Catalog 
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ey adio-Electronics 


Formerly RADIO-CRAFT wm Incorporating SHORT WAVE CRAFT m TELEVISION NEWS m RADIO & TELEVISION 


EDITORIAL ON THE COVER 


29 Radio on the Moon—Hugo Gernsback 


ELECTRONICS {story on page 32) 


~ 30 Sound Does the Cleaning—Robert F. Scott a — rae 
“ieee . ara : _ sistant a estern Electric's 

32 santa Crystals to Aid Communications (Cover Feature)—Fred act Welley @ilen.? 
shunaman Works, removes a frame of 

34 Electronic Servicing in Industry—Aaron Nadell quartz crystals from the 


autoclave in which they were 
TELEVISION 


grown. 
Taming the Synchroguide—Wayne E. Lemons 
Day in the Service Shop—Lawrence Shaw 
Taping a TV Program—Julian L. Bernstein 
TV Service Clinic—Conducted by Robert G. Middleton 
FM-TV Dx—Robert B. Cooper, Jr. 
Scope as Spectrum Analyzer—R. M. Centerville 


RADIO 


w 48 Transistors . .. Fact and Fiction—Louis E. Garner, Jr. 

50 New Miniature Potentiometers 

51 ABC's of Mobile Radio, Part VI—Leo G. Sands 

53 Frequency Modulation with a Gas Tube—A. V. J. Martin 
4 54 Steps to Carefree Kit Building—George Kravitz 


WHAT’S NEW 


56 Pictorial Reports of New Developments 


TEST INSTRUMENTS 
57 Don't Let Your Scope Mislead You—Cyrus Glickstein 
~ 59 Noise Squirter—Irvin C. Chapel 
70 Check Transistor Gain—I. Queen 
72 Time-Interval Marker for Your Scope—Robert G. Middleton 


AUDIO-HIGH FIDELITY 


w 73 More About Multiplexing for Stereo-Norman H. Crowhurst 
76 All About the Reflex Enclosure, Part V—P. G. A. H. Voigt 
83 New Records and Discs—Stereo and Mono—Reviewed by Chester 
Santon 
86 Building the Harkness Folded-Horn Enclosure—King Baker 
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Books 94 On the Market 
Business and People 112 Patents 
Correspondence 92 Technicians’ News 
Literature 108 Technotes : : ; 
New Tubes and Semiconductors 106 Try This One Average Paid Circulation 
News Briefs 113. 50 Years Ago — 


Noteworthy Circuits 
Ceri } IDE um) 


RADIO- ee ee, duly, 959, Vol. XXX, No. 7. Published monthly at Mt. Morris, Ill., by Gernshack Publications, Inc. Second-class postage paid at 
lll. Copyright 195 mack Publicati , Inc. All rights reserved under Universal, International and Pan-American Copyright Conventions 
SUBSCRIPTION U.8., : o ons and Canada, $4.00 for one year; $7.00 for two years; $10 00 for three years. Pan-American countries $5.00 for 

tw ree yunt s $5.50 a year; $10.00 for two years; $14.50 for thr a 
SUBSCRIPTIONS: ‘ ss corr pend nee to Radio- Electronics, Subscription Dept., 154 West 14t h i. New York 11, N.Y. When requesting a change of address, please fur 
nish an add abel from a re sue. Allow one month for change of address 
GERNS BACK. "PUBLICATIONS. "INC. Executive, or and Advertising Offices, 154 West 14th St., New York 11, N.Y. Telephone Algonquin 5-7755. Hugo Gernsback, 
Chairman of the Bo M. Harvey Gernsback, President; G. ee Secretary 
BRANCH ADVERTISING ‘OFFICES and tangs AGENTS listed on page 121 
POSTMASTER: If undeliverable, send Form 3579 to: RADIO ELECTRONICS, 154 West 14th St., New York 11, N.Y. Trademark registered U. S. Pat. Office 


¢ 
feus* 
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BETTER... MORE COMPLETE...LOWER COST... 
WITH NATIONAL SCHOOLS SHOP-METHOD 
HOME TRAINING! 


-Training that is proved and tested 


BETTER.. 


in Resident School shops and 


laboratories, by 
the OLDEST 


a School that ts 
and LARGEST of 


its kind in the world. 


MORE COMPLETE.. -You learn 


ALL PHASES of 


T elevision-Radio-Electronics. 


LOWER COST... 


Other schools make several courses 


out of the material in our ONE 


MASTER COURSE 


. and you 


pay more for less training than 


you get in our course at 


LOW TUITION! 


ONE 


* 
TOP PAY...UNLIMITED OPPORTUNITIES 
LIFETIME SECURITY CAN BE YOURS! 


You are needed in the Television, Radio, and Electronics industry ! 
Trained technicians are in growing demand at excellent pay— in 
ALL PHASES, including Servicing, Manufacturing, Broadcasting and 


Communications, Automation, 


NATIONAL SCHOOLS SHOP-METHOD HOME 
TRAINING, with newly added lessons 
and equipment, trains you in your 
spare time at home, for these unlim- 
ited opportunities, including many 
technical jobs leading to supervisory 
positions. 


YOU LEARN BY BUILDING EQUIPMENT WITH 
KITS AND PARTS WE SEND YOU. Your 
National Schools course includes 
thorough Practical training—YOU 
LEARN BY DOING! We send you 
complete standard equipment of pro- 
fessional quality for building various 
experimental and test units. You ad- 
vance step by step, perform more _ 
100 experiments, and you build 2 
complete TV set from the ground hs 
that is yours to keep! A big, new TV 
picture tube is included at no extra 
charge. 

EARN AS YOU LEARN. We'll show you 
how to earn extra money right from 
the start. Many of our students pay 


for their course—and more — while 


studying. So can you! 


RESIDENT TRAINING AT LOS ANGELES 


If you wish to take your training in our Resident 
School at Los Angeles, the world's TV capital, 
start NOW in our big, modern Shops, Labs and 
Radio-TV “Studios. Here you work with latest 
Electronic equipment professionally installed 

finest, most complete facilities offered by 
any school. Expert, friendly instructors. Personal 
attention. Graduate Employment Service. Help 
in finding home near school and part time 
job while you learn. Check box in coupon for 
full information 


1959 


Radar, Government Missile 


LESSONS AND INSTRUCTION MATERIAL ARE 
UP-TO-DATE, PRACTICAL, INTERESTING. 
Every National Schools Shop-Method 
lesson is made easy to understand by 
numerous illustrations and diagrams. 
All instruction material has been de- 
veloped and tested in our own Resi- 
dent School Shops, Laboratories and 
Studios. 

SEND FOR INFORMATION TODAY... it can 
mean the difference between SUCCESS 
and failure for you! Send for your 
FREE BOOK “Your Future in 
Television-Radio-Electronics’’ and 
FREE Sample Lesson. Do it TODAY, 
while you are thinking about your 
future. It doesn’t cost you anything 
to investigate ! 


GET THE BENEFITS OF OUR OVER 
50 YEARS wanteagmemaes 


Approved for 
GI Training 


an 


ae Sat apcniil 


' 
NATIONAL SCHOOLS ! 
Los Angeles 37, Calif. 


CITY 


Projects. 


Wvererans Giv 


You get all information 
by mail... You make 
your own decision... at 
home! NO SALESMAN 

WILL CALL 


MAKE MORE MONEY 
in TELEVISION 


RADIO- ELECTRONICS 





YOU GET... 


© 19 Big Kits—YOURS TO KEEP! 

@ Friendly. Instruction and Guidance 
© Job Placement Service 

® Unlimited Consultation 
Diploma—Recognized by Industry 
EVERYTHING YOU NEED FOR 
SUCCESS! 


SHOP-METHOD HOME TRAINING 
COVERS ALL PHASES OF INDUSTRY 
. Television, including Color TV 

. Radio AM & FM 

. Electronics for Guided Missiles 

. Sound Recording and Hi-Fidelity 

. FCC License 

. Automation and Computers 

. Radar & Micro-Waves 

. Broadcasting and 
Communications 


WORLD-WIDE TRAINING SINCE 1905 


NATIONAL SCHOOLS, Dept RG-79 

4000 S$. FIGUEROA ST 
Rush free TV-Radio “Opportunity” B« 
lesson. No salesman will call 


NAME 


ADDRESS —___ 


jate 


MAIL NOW TO 


LOS ANGELES 37, CALIF. 


k and sample 


Check if interested ONLY in Residen 


School training at Los = 
narge 
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NEW BRIEFS 


NEW COLOR THEORY may upset cur- 
rent thinking based on the classic tri- 
stimulus theory, and can possibly have 
important effects on color television 
and color photography. 

According to present thinking, color 
is the sensation produced by light of a 
given wavelength, but a combination 
of three wavelengths (red, cyan, blue) 
can be combined to produce all the 
colors. Dr. Land, inventor of the 
Polaroid camera, has discovered that 
the various waves appear to be, not the 
direct bearers of information, 
but part of a coding system which 
enables the brain to assign colors to 
various parts of the object seen. Color 
information can be transmitted as a 
ratio of the quantity of light of two 
frequencies (wavelengths). Red—green 
systems have been used in the 
but they have always been con- 
sidered an imperfect type of tri- 
stimulus transmission. Dr. Land has 
used two light sources of different fre- 
quencies, selected from different parts 
of the spectrum, and has succeeded in 
projecting many colors, including some 
outside the frequencies chosen. For in- 
stance, with a long-wave source of 
orange yellow light and a short-wave 
source in the green, an image has been 
projected that contains reds and blues, 
something that the tri-stimulus theory 
would declare impossible. Dr. Land is 
at present using red light for the long 
wave, and ordinary white light for the 
short-wave many experi- 
ments. 


color 


color 


past, 


source in 


WIRELESS POWER TRANSMISSION seems 
about to become a reality after many 
years of dreams, science fantasy and 
experiments by, among others, famed 
Nikola Tesla. Raytheon has announced 
a new microwave tube, the Amplitron, 
which can convert raw ac into micro- 
waves with extremely high efficiency— 
on the order of 80‘.. In addition, the 
company said it has learned how to cool 
the Amplitron so well that up to about 
10 times as much heat can be dissipated 
as previously. The combination of high 
efficiency and greatly improved cooling 
point the way to relatively 
efficient microwave power transmission. 

One dramatic proposal which the Am- 
plitron makes possible may be the ama- 
teurs’ long-dreamed-of “sky-hook.” This 
unmanned, permanently anchored-in- 
the-sky platform would be a radio-con- 
trolled helicopter receiving the power to 
keep it up with a big parabolic antenna, 
say 100 feet in diameter. Amplitron- 
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seems to 


produced microwave energy would be 
beamed at the parabola in the sky from 
a battery of many similar parabolas on 
the ground. This would be used to heat 
compressed air to drive the rotor blades 
keeping the platform aloft. Efficiency 
of such a system is estimated to be such 
that about 35% of the power beamed 
would actually be delivered to the heat 
turbines. In other words, 1,000 watts ac 
on the ground might become 800 watts 
of microwave energy, delivering per- 
haps 280 watts to the heat turbines. 

Immediate use for sky-stations would 
be as communications centers using mi- 
crowaves to cover hundreds of thou- 
sands of miles. 


10-KW SSB PORTABLE transmitter and 
associated gear for handling up to 16 
teletype and 2 voice circuits simulta- 
neously is contained in two big motor 
vans. The vans can be loaded in 4 hours 
into Globemaster transport planes for 
emergency installation anywhere in the 
world on a day’s notice. Shown jointly 
by the Army and Adler Electronics, this 
setup provides reliable communications 
in the range of 4 to 28 me over 1,000 to 
3,000 miles. 

Previously, land-based stations han- 
dling similar radio traffic took about 
6 to 8 weeks to get into operation, as in 
the Lebanese crisis. With this new 
compact equipment, the Army can get 
messages into its global communications 
net within 6-8 hours after the planes 
land. This assumes use of makeshift 
antennas. Full range and reliability are 
attained in 2-3 days, as soon as the big 
antennas for regular operation are 
erected. 

One van holds receivers, teletype 
machines and transistor input equip- 
ment along with a uhf link to the trans- 
mitter van may be 2-10 miles away. 
The transmitter excites one rhombic 
antenna 600 feet on each side. Recep- 
tion is over two spaced rhombics using 
double diversity reception, a method 
whereby the receiver continuously 
selects the better of the two incoming 
signals. 

Each complete installation costs $500,- 
000 and weighs 70,000 pounds, includ- 
ing gasoline 30-kw ac generators. Nine 
operators are required to work all the 
gear. Full personnel for 24-hour opera- 
tion and maintenance (3 shifts) is 48 
men. 


MARS RADIO NET FORUMS go off the 
air for the summer, to start again in 
early September. In 1958-59, talks by 


53 leading electronic scientists and 


engineers were given over the MARS 
SSB technical network regularly on 
Wednesday nights. The director of th 
net, S. E. Piller, proposed the term 
“communicasting” to describe the tech 
nical information exchange which has 
been taking place over the MARS net 
In this activity, a leading authority 
delivers a lecture and then others 
in via shortwave radio in a discussio1 
Interested parties listen in just as 
though they were present at a seminal! 
in a lecture hall. 


TAPE SITUATION is still unsettled, but 
recently in Chicago 7%-inch-per-second 
four-track stereo tape (page 6, May, 
RADIO-ELECTRONICS) for _ reel-to-reel, 
non-cartridge use got the go-ahead 
from the Magnetic Recording Industries 
Association. It is predicted that two 
track 7%-inch tape will be supplanted 
by this new standard for high-quality 
stereo tapes. 

Several recorded tape makers inclu 
ing Mercury and Westminster have al 
ready announced early 
forming to the new standard. 

A new cartridge for %-inch tape i 
stead of standard %-inch is now unde? 
development, according to officials of 
Columbia Labs and Minnesota Mining 
& Manufacturing (3M). It runs at 17 
inches per second. Two tracks would be 
handled on this tape, making each track 
about the width of those now on a four 
track 4-inch tape. Officials emphasized 
that it would take at least 2 years to 
get such a cartridge into consumers’ 
hands, if it gets off the ground. 


join 


releases cor 


FAMED RADIO ROW, the Cortlandt St. 
area of New York City, is about to 
stage a comeback, if the plans of 
50 electronic merchants, banded to 
gether in the Cortlandt-—Greenwich Sts 
Merchants Association, bear fruit. Ones 
known to visiting radio men as_ the 
fabulous street where 

items were piled on counters at fai 
tastically low prices, it has now been it 
vaded by foreign types of business a1 
at least part of the glory has depart 
The effect has been to weaken Cortlandt 
St. trade in favor of suburbar 
discount houses and TV~-appliance 
chains. 

A fund of $10,000 has beer 
for a cooperative advertising campaig: 
and to arrange for ample free parking 
space for shoppers. The merchants are 
considering cooperative buying if the 
cooperative advertising plan shows 
success. 

(Continued on page 10) 
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TELEVISION * RADIO 


NSB TAVAMWATS 


One of the Greatest Opportunity Fields of the Century 


Looking for interest-packed work... real money... great future in one of 
the most promising of all fields? More and more men—between 17 and 
55—are discovering that ELECTRONICS has become a “magic key”... un- 
locking the door to all of these wonderful things. There’s Guided Missile 
Control, Radar, Airborne Electronics, Television, Radio, your own 
business, plus the many other branches shown at the left. What a 
VARIETY of opportunities for men with proper training... the 
kind of training DeVry Tech makes possible in your spare time 
at home. 
NOTHING ELSE LIKE IT! 


You “learn-by-seeing” from instructive MOVIES 
learn-by-reading from texts learn-by-doing from 
16 shipments of home laboratory equipment. You 
get EVERYTHING YOU NEED to prepare to make real 
headway in Electronics. Or if you wish, you may 
even prepare in day or evening classes at our Chicago 
or Toronto Laboratories. Ma coupon 
today for free facts 


Send for FREE Booklets 


The coupon also entitles you to these two 
valuable booklets Come With Us To 
Outer Space” and “Pocket Guide to Real 
Earnings.” See how YOU may enjoy the 
kind of future so many men want. Act 


NOW! 
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“One of North America’s DeVRY TECHNICAL INSTITUTE 
4141 Belmont Avenue, Chicago 41, Ill., Dept. RE-7-P 


Foremost Electronics vould like your FREE booklet With Us to Outer 
id ocket Guide and t me how 
f Electronics 


Training Centers” 











Formerly DeForest’s Training, Inc = 
Canadian residents address DeVry Tech of Canada, Ltd. 


CHICAGO 41, ILLINOIS 626 Roselawn Ave., Toronto 12, Ontario 
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SENCORE Electronic Time Savers 


QUALITY line of test instruments designed with the serviceman in mind. Manutactured by the Service 
A Instruments Corporation, leaders in low cost time saving equipment. Each instrument is carefully engi- 
neered of quality components to give long life and perfect performance, providing the serviceman with 
versatile instruments at a low cost. 


[SENCORE) 
® 


SENCORE Time Savers for SENCORE Tube Checkers 
TRANSISTOR WORK make quick-accurate checks 














BT-101 TRU-LOAD BATTERY PS-103 TRANSI-PAC TRANSIS- LC3 LEAKAGE CHECKER-Tests nearly 200 dif. FC4 FILAMENT CHECKER 
TESTER—1¢ all batterie TOR POWER SUPPLY—A low ferent tut ype dir 4F a atest ~=new filament che 
jer mr ac ture cost DC power supply for all types: Checks CRT without r ving tube from_ically tests ALL 
portable transistor radios. 0-24 ha hart design for quick checking loctals t 
adjustable with a 1% prevent t F Tw pare pre-heating acts 
volt tap for Philco and Sy ocke Jown test time. Dynamic ont _ tester 
vania radios. Meter on unit he . Brgy Brace age cee on re 
reads voltage applied. Flick of shorts. Leakage sensitivity is 100 megs and leads into pins 1 
switch and meter shows cur 0.000 ¢ an be increased by changing the ture tube socket 
rent drain Current scale reads ue of one resistor only. Capacitors can be neon indicator act 
to 100 Mills. Operates push- $ ested for leakage to 100 megs, opens, dicator as wel 
| radios with tap above 1.5 orts and charge with voltage applied. Com tester. 
. by using center i: pact unit 7°x6" x3! omes in black hammer 
phantom ground tane case with aluminum panel. Weight 3 Ibs. Net Each.... 


Net Each Net Each $28. With Leads .. 





Sieninaton ar Capacitors and Resistors at your 
Costly Call-Backs Alignment Work fingertips for Easy -Safe-Substitution 


MODEL BE3 ALIGN 0 PAK - 
coting and other DC checking require 
ments. Provides all oc voltages recom 
mended by TV manufacturers. Provides 0 
to 18 volts, positive or negative, with less £S$102 ELECTRO ‘sus Checks all Electrolytic WEW MODEL H36 R-C SUBSTITUTOR- 
than 0.1 pr For alignment, merely Capacitators is, merely sele t the elec of the most often needed com 
p gy veg 8 knob at required Yi J t l g electrolytics substitution: 12 one-wa r 
NEW MODEL FS3 “FUSE-SAFE” TESTER— \°),{8° pin fevine ‘on ate ta eS ee re NO SNC Se ee | Se eee OL ae half-watt 
Prevents expensive call-backs on fus 4 = » bus vary voltage fro o 18 ircuit from 2 to 4 Automat apacitor 10K ohms to 5.6 megs.; 10 capa 
oo } 0 ture stabilizes, AGC is dis rege witt que rge pro uuf to 0.5 uf, 600 volts; one 10 
defe hammertone case with tector circuit prevent Jental healing of 450 volt electrolytic. Three-p 
“ um pane came ete with test leads capacitor being bridged ompletely safe switch selects each componen 
hipps ' mpact unit can be carried anywher encore Model H36 R-C Substitution : Unit. 
4 Sencore Model BE3 Align-0-Pak y+ war oo Va enywhere, messures = $ “ scathing — 
0 current ranges Net Each x 4% J Net Each. $12.75 
est leads clig e Net Each... Leatherette Carrying Case for H36——Net Ea. $2.95 
r tor t t = 





Safety 5-ohm 


damage 





ondition . 
rae A Mode! FS3 Circuit Tester J ia -10- PEA 
Net Each rei : ! commncen wn 


reltita @mdil-(4 amie) a 
Vibrators 
mers VB2 ‘VIBRA-DAPTOR" 


hecking vibrator MODEL LB2 UP-DOWN VOLTAGE BOOSTER 
For TV set or appliance up to 300 watts 

No need to contend with inadequate picture MODEL PP2 PEAK To- PEAK METER—Com 

width, insufficient height, low picture pletely assembled peak-to-peak meter for 

brightness, poor sync and oscillator drift quickly servicing gated AGC and syn MODEL JC2 UNIVERSAL Tv JUMPER CORD 

Ow sensitivity in fringe areas and/or ex eparator rcu Occupies minimum space Universal jump 

cessive tube failure, due to lower than the bench—only 4” x 3”. Installed ized with any TV se 

normal or higher than normal line voltages 9 os r real time saver when serv back of TV set ~ 

Increase or decrease line voltage 10 volt ga TV set o ectronic circuit get to the wall plug 

with the flick of a switch tial for color w up to six gated outlets for soldering 

$s a. el Sencore Model LB2 Up-Down uits. Permanently connected to scope ment. Will fit many s¢ 
cones Medel YB? Voltage Booster straight thr h when turned off. Uses etc. Two plugs a 
“Vibra-Daptor”’ Net Each $5. w und potentiometer for accuracy. board sockets and tw 

Net Each re a Sencore Model LB2N Up-Down Voltage Ca ed against Dumont Calibrator and = interior connections 

Booster—Same as above except with neor Textronix scop 3 amps 

warning light that glows at 126 volts Sencore Model PP2 Peak-to-Peak Meter Sencore Model JC2 Jumper Cord 

Net ... $7.17 Net Each $8.75 Net Each ; $1.95 


Tin Available at Leading Electronic Parts Distributors 


Os gga SERVICE Instruments Corp e 171 Official Road © Addison, Illinois 
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6 months 
from today 


add technical training to your 
practical experience. Get your 
FCC license quickly! 
then use our effective , 2 Get these valuable 


rset 58 Booklets 
Job Finding Service 


Get your FCC Commercial License -R t 


or your money back - 











The Master Course in Electronics will provide you —_ 


with the mental tools of the electronics technician 
and prepare you for a First Class FCC License (Com- 
mercial) with a radar endorsement. When you suc- 
cessfully complete the Master Course, if you fail to 
pass the FCC examination, you will receive a full 
refund of all tuition payments. 


Opportunities 


Employers Make Offers Like These meee 
POE IOE ES ART FB MN ama 5 RAIS F 8 EO 
hos “to Our Graduates Every Month 
Broadcast Station in Illinois: “We are in need of an engineer Accredited by National Home Study Council 


with a first class phone license, preferably a student of 
Cleveland Institute of Radio Electronics; 40 hour week plus Cleveland Institute of Radio Electronics C 


8 hours overtime.” ee 


West Coast Manufacturer: “We are currently in need of men 
with electronics training or experience in radar maintenance. 
We would appreciate your referral of interested persons to us.” 


Our Trainees Get Jobs Like These Every Month 


Dept. RE-31, 4900 Euclid Bidg., Cleveland 3, Ohio 


Please send Free Booklets prepared to help me 
ahead in Electronics. | have had tra 
experience in Electronics as indicated 


CHIEF ENGINEER Military Broadcasting 
“Since enrolling with Cleveland Institute I have received my Ist class 
license, served as a transmitter engineer and am now Chief Engineer of 
Station WAIN. I also have a Motorola 2-Way Service Station. Thanks 
to the Institute for making this possible.” 

Lewis M. Owen, Columbia, Ky. 


Radio-TV Servicing Home Experimenting 
Manufacturing Telephone Company 
| Amateur Radio Other 


TEST ENGINEER 
“I am pleased to inform you that I recently secured a position as Test 
Engineer with Melpar, Inc. (Subsidiary of Westinghouse). A substantial 
salary increase was involved. My Cleveland Institute training played a 
major role in qualifying me for this position.” 

Boyd Daugherty, Falls Church, Va. 


In what kind of work are you at branch of Electronics 


now engaged? re \ terested? 


Names of Trainees in Your Area 
Provided on Request 


Carl E. Smith, E.E., President 


Name Age 

Address 

City calenammdneliiiddigeiaaetien ° ‘ Zone State 
RE-31 


Leama eaan ean aeanaeene 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Dept. RE-31, 4900 Euclid Bidg., Cleveland 3, Ohio 


JULY, 1969 





[ON THE AIR ir 
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ASTATIC MICROPHONES ARE SUPERIOR 
IN OVERALL PERFORMANCE QUALITY 


ASTATIC’S 


Secon Seer 


MOST POSITIVE ANTI-FEEDBACK 
CARDIOID MICROPHONE EVER MADE 


Unmatched microphone engineering rests inside the elegantly handsome 
case of the Astatic Model 77 —the most positive anti-feedback characteristics 
ever achieved; an exclusive Mylar diaphragm that is pop-proof and blast-proof, 
retains like-new flex properties for more years (flexible and stable from — 80 
to + 300° | an exclusive sintered bronze method of acoustic phase shifting 
that creates the industry's top directional characteristics; — 52 db output and 
exceptionally flat response through 30 to 15,000 cps; these and other specific 
points of technical superiority 

But there is only one final proof of highest performance quality—by actual 
listening test. Why not put an Astatic Model 77 through its paces? From what 
you hear, Astatic Microphones are superior. 

THE SEVENTY SEVEN—FOR TV, RADIO, STUDIO, INDUSTRIAL AND PA APPLICATIONS 
DYNAMIC, CRYSTAL. CERAMIC MICROPHONES FOR EVERY PURPOSE 
GO BY BRAND—GO BUY ASTATIC 


a 


For Complete Information Write For Catalog 33-3. 


THE Syr-4 Fs KNOWN THE WORLD OVER == 
Corporation * Conneaut, Ohio 
(+staLc) In Canada: Canadian Astatic Limited, Toronto, Ontario 
-_ Export Sales: Roburn Agencies Inc., 43! Greenwich St, N.Y. 13, NY. USA 


NEWS BRIEFS (Continued from page 6) 


AIR FORCE HONORS HAMS f 
countries for making vhf contacts 

2 years and reporting on them to the 
AF in connection with the Interna 
tional Geophysical Year. Up to 30,0 
reports a month were processed t 
amateur headquarters to the A 

Dr. W. Phfister, head of AF 
bridge Research Center which mac 

of the hundreds of thousand 

said that the 550 ham oper: 

had contributed a great 

better understanding of ans 
modes in the 50-, 144- and 220-m« 

and transequatorial scatt 

radic E-layer and aurora 
communications. 


TWO TV ELECTROCUTIONS occurred rv 
cently when youngsters completed 110 
volt circuits with their bodies. In o 

tragedy, a 2-year-old, boy, Dale M« 
Laughlin of Capreol, Onta 

a TV receiver while lying 

register. In another accident 

girl, Pamela Dobbertin, 17 

touched a metal-cased set 

foot was in contact with a meta 

In this case, both the lamp ar 

must have been shorted to opposi 

of the house ac line. 


TWO NEW TV STATIONS ca: 
to our growing list: 

WCHU, Champaign, IIl. 

WTOM-TV, Cheboygan, Mic! j 

WCHU is a satellite of WICS 
Springfield, Ill., channel 20. 

WFAM-TV, Lafayette Ind., chann: 
59, is off the air temporarily, pending 
certain business negotiations 
turn will probably be to 
channel. 

The following new call 
been adopted: 

KHOU-TV, Houston, Tex. 

(formerly KGUL-TV) 

KXTV, Sacramento, Calif 

(formerly KBET-TV) 

These developments bring ou a 
up to 557, which figure includes 469 
vhf and 88 uhf. Our new noncomme! 
cial figure is 43. 


tots 


Calendar of Events 
National Convention on Military Elec- 
tronics, June 29-July 1, Sheraton-Par 
Hotel, Washington, D.( 

International Electrotechnical Com- 
mission, June 30-—July 10 Ma 
Spain. 

British IRE TV Convention, 
University of Cambridge, Er 

Hoosier Electronic Conference, Au 

12, French Lick Sheraton Re rt H 
French Lick, Ind. 

National Ultrasonics Symposium, Aug 
17, San Francisco, Calif 
Western Electronic Show and Con- 
vention, (WESCON), Aug. 18 Cow 
Palace, San Francisco, Ca 

German Radio TV & Phono Exposition, 
Aug. 14-23, Frankfurt o M Ge 
many. 

National Alliance of Television & Elec- 
tronic Service Assocs. (NATESA) ( 
vention, Aug. 20-23, Congre H 
Chicago. 

British Radio Show, Aug 
Earls Court, London, Eng 
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RECORDS 


THE wate @® RECORD CLUB 
now enables you to acquire a | STEREO RECORD LIBRARY | at a saving of 40% 


ANY a 

















FOR 
ONLY 


up TO ja 88 


if you join the Club now — and agree to purchase as few as 5 selections from the more than 100 to be made available during the coming 12 months 


HOORAY FOR 
HOLLYWOOD 


1. Night and Day, 
plus 11 more hits 


NORMAN LUBOFF 


THE LAMP Is LOW 
STRANGE MUSIC 
MY REVERIE 


9 more 


GRAND CANYON 
SUITE 


PHILADELPHIA ORCH ORMANDY 


2. A beloved 
American classic 


JOHNNY 
CASH * AS 
DON'T TAKE YOUR GUNS TO TOWN 
RUN SOFTLY, BLUE RIVER 
PLUS 10 OTHERS 





RODGERS & HAMMERSTEIN 








19. No Other Love, 
Our Love, 10 more 








37. Lovely ‘‘musicai 
portrait of nature”’ 


49. That’s All Over, 


One More Ride, etc. 


RAY CONNIFF and orchestra 


'S MARVELOUS 


10. Be My Love, 


Where or When, etc. 


YORK PHILHARMONI 
WITROPOULOS. Cond. 





15. Broadway's 
newest smash hit 


| = | 4 Me) 1 8) 
CHORUSES 


ACH - HAVON- SCHUBER 
RIMSKY-KORSAKOV 
SIBELIUS - HANDEL 


MORMON TABERNACLE 
CHOIR 
PHILADELPHIA ORCH 
40. ‘‘Hallelujah’’, 
“Finlandia’’, etc. 


LISTENING IN 


DEPTH 
<a 


STERBOPHONIC SOUND 


24. 16 classical 
and pop selections 


FIDELITY 


BUDDY COLE, Organ 





9. Always, Please, 
Speak Low, 9 more 


BRAHMS: 
SYMPHONY NO. 1 


A 
agp e 


uw * 
LEVELAND ORCH. SZEU 


28. Brahms’ most 
beloved symphony 


ROUMANIAN 
RHAPSODIES 142 


HUNGARIAN 
RHAPSODIES 14 2 
- 


21. Four dashing, 
fiery rhapsodies 


STRAVINSKY 
RITE OF SPRING 
Sth cael 


ee 
/ 


36. The ballet that 
“rocked the world’’ 
COLUMBIA 
A 
(bp) 
RECORD 
CLUB 
Terre Haute, Ind. 


11. Berlioz’ most 
popular work 


ELLINGTON 
i leticie.-) » 


31. Solitude, Au- 
tumn Leaves, etc. 


22. Organist Cole 

plays 11 hit tunes 

PINES OF ROME 

FOUNTAINS OF ROME 
ene ome 


PHILADELPHIA ORCH ORMANDY 


18. Two electrify- 
ing tone poems 


op THAT Pur wy, 
Qe _-niTER OF So, 
cen Np 


If you now own a stereophonic 
phonograph, or plan to purchase 
one in the near future — here is 
a unique opportunity to obtain 
SIX brand-new stereo records... 
up to a $35.88 retail value — 
ALL SIX for only $5.98! 

We make this unusual offer to 
demonstrate the money-saving ad- 
vantages you will regularly enjoy 
as a member of the Columbia @ 


Record Club. 


Read below how the Club op- 


erates. . 


.then mail the coupon, 


without money, to receive the 
six stereo records of your choice 
— all six for only $5.98. 





NOTE: 





Stereo records 
must be played 
only on a stereo phonograph 








42. Body and Soul, 
| Got It Bad, 10 more 


HOW THE CLUB OPERATES: 


% You enroll in either one of the Club’s two stereo 
Divisions: Classical or Popular — whichever one best 
suits your musical taste 
Each month the Club’s staff of music experts selects 
outstanding recordings that deserve a place in your 


new stereo 


record 


library. 


These selections are 


KOSTELANETZ 
Romantic Music of 


TCHAIKOVSKY 


33. 11 beautiful, 
immortal melodies 





JOHNNY MATHIS 





8. What'll | Do, 
Warm, 10 more 


Mv FAIR LADY 
IN STEREO 


6. Newly i 
for stereo sound 
GRIEG 

Piano Concerto 


RACHMANINOFF 
Rhapsod' ; 


ENTREMONT. piano s 
The Peta a 


25. =e very pop- 
uar piano works 


MARCHE SLAV 


NIGHT ON 
BALD MOUNTAIN 


MITROPOULOS 
NEW YORK PHILHARMONIC 


7. Three brilliant 
hi-fi showpieces 


Ella Fitzgerald 


50. Where or When, 
Manhattan, 10 more 





BENNY IN BRUSSELS 


12. Let’s Dance, 
Jubilee, 7 more 








MAHALIA JACKSON 

AT THE 1958 

NEWPORT JAZZ FESTIVAL 
48 


3. Didn't It Rain, 
God Is Real, etc 


27. Granada, La 
Paloma, 11 more 


MENDELSSOHN: 


ITALIAN SYMPHONY 


HAYON: 


LONDON SYMPHONY 


Bernstein 
NEW YORK 


29. High-spirited 
gay symphonies 


PHILHARMONIC in i, 





R. STRAUSS: DON JUAN 





SZELL-CLEVELAND ORCH 








HIS GREATEST HITS 





41. Strauss’ love 
liest tone poems 


45. Tico-Ticc 
Brazil ythers 








r——| SEND NO MONEY — Mail coupon to receive 6 records for $5.98 


COLUMBIA (p) RECORD CLUB, Dept. 245-1 
Stereophonic Section 
Terre Haute, Indiana 


I accept your offer and have circled 
of the six records I wish to receive for $ 
ing charge. Enroll me in the following 


at the right t 
$5.98 


Divi ion 


(check one box only) 


described in the Club’s entertaining Music Magazine, 
which you receive free each month 


You may accept the selection for your Division... 
take any of the other records offered in both Divi- 
sions . . . or take NO record in any particular month 
Your only obligation as a member is to purchase five 
selections from the more than 100 Columbia and Epic 
records to be offered in the coming 12 months . . . and 
you may discontinue membership any time thereafter 
After purchasing only five records you receive a 
Columbia or Epic stereo Bonus record of your choice 
free for every two additional selections you buy 

The records you want are mailed and billed at the 
regular list price of $4.98 (Classical Selections, 
$5.98), plus a small mailing charge 

Here, indeed, is the most convenient method ever de- 
vised to build a superb stereo library, at great sav- 
ings — so mail the coupon today! 


@ Columbia Records Sales Corp., 1959 @“‘Golumbia,”” @, “Epic,” Q@ Marcas Reg, 


SULLY, O54 








(1) Stereo Classical 


I agree to purchase five selection 
be offered during the coming 12 nm 
plus small mailing charge F or € evel 
I accept, I am to receiv 

Bonus record of my choice FREE 


fror 


GME. cc cccccvccccvcccceccccesese : 
(Please Print) 


Address 


ZONE 


ALASKA and HAWAII: write for st 
CANADA: address 11-13 Sol 
If you wish to have this membersh 
lished Columbia or Epic record dealer 
subscriptions, fill in below 


State 


Dealer's Mame... ccccccccsccccscccscccececes 


Dealer's Address 


] Stereo Popeler 





5. 16 favorites 
Sweet Violets, etc. 


Tchaikovsky 
a lagiilija 
SYMPHONY 
Mitropoulos, 
New York 
Philharmonic 


30. A ‘‘must”’ for 
any record library 


a 
WBREEZIN’ ALONG 
RAY ELLIS and bes orchestra 


20. Come to Me, 
Long Ago, 10 more 


— 
STRAVINSKY © 
 finesino sure Ye 
TCHAIKOVSKY ¥ 
ROMEO AND JULIET © 
LEONARD BERNSTEIN 
NEW YORK PHILHARMONIC 


16. Two colorful, 
exciting scores 


CIRCLE 6 

NUMBERS: 
22 
24 
25 
27 
28 
29 
30 
31 
33 
36 
37 
40 
41 
42 
45 
49 
50 

F-85 

















Re suvenator 


Tester 


CRT 400 PROVES REAL MONEY-MAKER 


Thousands of servicemen today make money 

and keep customer good-will by checking and 
correcting b&w picture tube troubles with the 
famous B&K CRT 400, right in the home without 
removing tube from set. Restores emission and 
brightness. Repairs inter-element shorts and open 
circuits. Checks leakage. Indicates picture quality 
customer can expect. Life Test checks gas content 
and predicts remaining useful life of picture tube. 
Makes new picture tube replacement sales easier! 


Model 400 (without adapter)... . .Net, $5995 


B&K ADAPTERS FOR MODELS 400 and 350 CRT 
MAKE YOUR CRT MORE VALUABLE THAN EVER 


Model C40 Adapter. Tests and rejuvenates TV color picture 
tubes and 6.3 volt filament 110° picture tubes. Tests and rejuvenates 
each gun of the color picture tube separately. Net, $9.95 
Model CR48 Adapter. Tests and rejuvenates the new 110° 
picture tubes with 2.34, 2.68, and 8.4 volt filaments. Net, $4.95 


See Your B&K Distributor, or Write For Bulletin $T21-E 


BaK MANUFACTURING CO. 
3726 N. Southport Ave. - 


Chicago 13, Illinois 





Hey — look w what’s coming in 


RADIO- ELECTRONICS future issues! 


Ohmmeters Can Be Too Accurate 
More Visual Diagnoses of Common TV Faults 
Servicing Electronic Organs 
An Automatic Doorbell Intercom 
Printed Circuits in New Forms 
The TV Technician and Customer Relations 
Traveling Wave Tubes 

The AUGUST issue of RADIO-ELECTRONICS 
goes on sale July 28—Don’t miss it 


Subscription Rates 
One year $4 Two years $7 Three years $10 


RADIO-ELECTRONICS, 154 West 14th Street, New Yotk 11, N.Y: 





NEWS BRIEFS (Continued) 
BANDWIDTH REDUCTION FOR TY trans- 


mission over long distances is being 
researched successfully by several lab- 
oratory teams. The problem is that 
TV’s 4-mc bandwidth occupies too much 
valuable spectrum space for the long 
distance TV relays which will become 
commoner in the future. 

Present methods have reduced the 
necessary bandwidth to only 2 me, 
though 1-mc results are looked fo1 
the near future. Unfortunately, this 
work will have little direct effect on 
home receivers because the equipment 
for bandwidth reduction is complex and 
expensive. It works on the principle 
that most TV pictures actually us¢ 
much less detail over most of their area 
than 4 me permits, so the pictures are 
taken apart and reshuffled, and only 
the bandwidth required is used. Ther 
they’re put back together again at the 
receiving end. 

Present leaders in the research ir 
clude Bell Labs, Technicolor Inc. and 
Florida Communications, Inc. 
ELECTRICAL ENGINEERS SOCIETY, th: 
AIEE, is 75 years old. Founded ir 
May, 1884, the year after Edison dis 
covered the vacuum diode effect, the 
organization started with 71 members 
including Alexander Graham Bell and 
Edison. It has 52,000 members today. 


| CHIEF SIGNAL OFFICER of the US Army 


just appointed is Maj. Gen. Ralph 
Nelson. General Nelson has held numer- 
ous important posts in the Army during 
his 31 years of service. The Army also 


| announced appointment of Albert L 


McIntosh to the new position of Arn 
Frequency Manager. 


TROUBLE-FREE TV SETS within 5 years 
are predicted by Motorola president 
Robert W. Galvin. Improved reliability 
of parts, especially by using transistors, 
will account for the development. Galvi1 
also said the industry will be marketing 
transistor TV receivers, see page 56, 


| within 1 to 2 years, along with FM sets 


for automobiles. 

Some people want to know what will 
happen to the poor TV service tech 
nician, if the day of trouble-free TV 
sets ever comes. This will be no prob 
lem, for as fast as TV sets cease to 
need fixing, there’ll be a multitude of 
new electronic gadgets, especially in 
the field we now think of as industrial 
electronics. Many of these will be in 
the home by the time service on TV 
sets begins to slacken appreciably. 


| TV IN JAPAN is booming much as it did 


in this country a few years ago. Start- 
ing in early 1953, Japan had about 8,000 
receivers and two transmitters in ope1 


|} ation by 1954. During 1955, the numbe1 


of sets grew to 130,000, transmitters to 


| 5. In 1956, sets more than doubled, a 


did stations, and by May 1958 the mil 
lion mark was passed, with TV statior 


| by the beginning of 1959 numbering 


over 45. There are now about 2,000,000 
TV receivers in operation in Japan, 
with the total expected to reach 4,000, 
000 in 1960. There will be a total of 
over 70 TV stations. END 
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MR, ELECTRONICS WAN: 


j J s 
lf you're willing to lose 
s 2 
your job to a mahi with Now is the time to survey your technical ability. Are you 


in danger of becoming “dead wood?” Does your technical 

. . knowledge seem to suffer from hardening of the arteries? 

d You can do something about that. The first step is to fill 

a vance eC nica p uca ion out and mail the coupon below. It will bring you your copy 

of “Insurance For Your Future in the New World of 

. Electronics,’ which has proved s ble to thousands 

of men. This booklet gives you a picture of the astonishing 

turn the page mister future waiting for men who acc é inced technical 

, knowledge ... then goes on to t how CREI ac- 

credited curricula gives you that a | technical know- 

There always has been Soke ledge—at home, in your spare | your own pace. 

aie Act now-—and take that first step t | giving yourself 

® the advanced knowledge that w | protect what you 

there always will be have—and will help you go eve highs n the multi- 

¢ billion dollar electronics industi te: Capitol Radio 

Engineering Institute, Dept. 147F 1, 4 16th St., N.W., 

ERMANENT, PROFITABLE Washington 10, D.C. You can qualify for CREI home study 

education if you have had electronic training, or experience 

EMPLOYMENT IN ELECTRONICS in electronics—and realize the need of gh level technical 
eee ms 

knowledge to make good in the bette electronic jobs. 

(Electronics experience is not re ed for admission to 


For everybody? No es. 8 only for CREI Residence School.) 


AUTOMATION AND INDUSTRIAL ELECTRONICS ENGINEERING TECHNOLOGY 


_ 
well-trained electronic engineering Complete course; covers all phases of automation. Special emphasis 


on theory, functioning, and applications of servomechanisms and com- 

puters. Also noteworthy: Lessons on machine control, instrumentation, 

er | data processing, and telemetry. A ‘‘must'' for engineers and techni- 
p sonne cians seeking to enter this branch of electronic technology. 


See what “Electronics’”* says: : ; 
ulin ve Meta weblais Oe Take a Moment Now to Protect Your Job... Fill Out and Mail Today 

















CAPITOL RADIO ENGINEERING INSTITUTE To obtain fast, immediate 


and June saw — <a ECPD Accredited Technical Institute Curricula @ Founded 1927 service and to ~ ae 
adruple. Arrtre ‘ it is necessary that the fol- 

oat b gen yp meee heavily Dept. 147F1, 3224 Sixteenth St., N.W., Washington 10, D.C. | lowing information be filled 

j missilemaker ee oe West. In 9 

eTV' 

engineers has 


In Los Angeles, May 
tising for engimeers 
manufacturers anc 
anpower res 


eee ah Please send me your course outline and FREE illustrated | '" 
dectre 
= cece electronics 


Chicago, demand fot Booklet “Insurance For Your Future in the New World of Elec 
t ‘bled in the last 90 days and is still rising. tronics” . . . describing opportunities and CRE! home study 
e courses in Practical Electronic Engineering Technology 


CHECK | C] Radar, Servo and Computer Engineering 


Technology 14 
“ FIELD OF C) Electronic Engineering Technology 
uef engineers GREATEST (_} Broadcast (AM, FM, TV) Engineering Techr 
agree on several aod Personnel officers in industry INTEREST [) Television Engineering Technology 
major points: Ty (} Aeronautical Electronic Engineering Techn 
* Many of the (1 Automation and Industrial Electronics Engineering Technology 
© men currently on the st 
: \s many as 8 ou nae ae 
“fimates the chief enginee 


sized Philadel | . 
Sean Ciphia firm; the probler 


there tor a reason 
wood 


t of 10 are dead eA LAT TOTES Age 


tT of a mediun 

- 
M 1s to find the a 
State 


C) Home Study [] Residence School [] Korean Veteran 


JULY, 1959 





"brighter 
V picture 


| audio 


Keep your customers sold on you! Use 
the exact same tubes leading inde- 
pendent set makers specify. Tell your 
supplier you'd rather have Tung-Sol 
Tubes. 

Tung-Sol Electric Inc., Newark 4, N. J. 


OTUNG-SOL 


PICTURE TUBES 
RECEIVING TUBES 


i ‘ 


Signal Radio and 
Flashers TV Tubes 


— Sealed Beam 


Headiamps 


OS AE 


ial 
renee Tubes a 


j! 





| Such 
| technical 


| minute... 


| crystal-clear, 


| speakers folded up at 


| fascination. A 


| speaker 
| voice-bandwidth 
glaringly 
| yard sounds which boomed all around 
this business | 
| has come a long way since pilots traded 


| ponents 
| whiskers curl. 


BAT’S EARS MAN SPEAKS 
Dear Editor: 


Mr. Cooper makes some _ practical 


points in his article “Golden Ears or | 


Bat’s Ears?” (May, 
arguments are 
fields: “Man will 
car speeds over a 
planes will never be 
to fly faster than sound .. .” 
The graying writer of this letter 
harks back to the horse-and-buggy days 
of radio, including some rather 
and radio epics dated 


1959, page 51.) 


killed by 
able 


times claiming for the 7-ke 
bandwidth we had then “thrilling 
lifelike reproduction right 
in your own living room,” and learned 
discussions stating that only crackpots 
would consider 10-ke bandwidths when 
phono discs cut off at 8 ke and most 
5 ke. 

Recently I listened to dises of “live 
sounds at a hi-fi show in hypnotized 
mental picture came to 
me of the 1920-type nose-cone magnetic 
squeaking out its tomato-can 
noise; it contrasted 
with the startling railway- 


” 


my ears. I thought, “Man, 


their goggles for space helmets.” 


While the hi-fi hound may not expect | 


to hear a bat’s ultrasonic sonar love 
call, he has sound technical reasons 
(and costly ones!) for wanting 
200-ke bandwidths. For instance, 
slams a door there are 
low-frequency components due to build- 


if one 


| ing-wall oscillations but a de component 


due to the air pressure wave produced 
by door motion, which one can feél. 
Hence one can argue that to reproduce 
the sound properly we 


a few cycles down to de. A supersonic 


| bullet shattering a pane of glass pro- 


duces impulse rise-time frequency com- 
that might make a bat’s 


A real hi-fi 
in bandwidths 
within zero db, 
tortionless 


addict is not interested 
flat within 1 db but 
which is the 
bandwidth. To get good 
| transient response to impulse sounds, 
one needs a wide phase bandwidth. To 
| get stable, clean feedback (traces of 


| dirty ringing are almost impossible to 
loops), | 


eliminate in pentode feedback 
one needs not only linear phase but flat 
amplitude response far beyond the pass- 
band. 
It might interest Mr. 
(Continued on page 22) 


familiar in all | 
surely be | 
mile a | 


hammy | 
around | 
| 1937-39. He vaguely recalls advertising | 
| of those 


100— | 
not only very- | 


must go below | 


actual dis- | 


Cooper to know | 


ELECTRONIC 
TECHNICIANS 


immediate opportunities with 


RAMO-WOOLDRIDGE 


Expanding commercial and military proj- 
ects at Ramo-Wooldridge in Los Angeles 
have created a wide variety of perma- 
nent opportunities for Electronic Tech- 
nicians. Selected candidates will work 
closely with scientists and engineers 
engaged on some of the most advanced 
research and development projects in 
the nation. 

Technicians qualified by experience and 
training in one or more of the listed 
areas are invited to investigate current 
openings at Ramo-Wooldridge. 
BREADBOARD BUILDUP 

EXPERIMENTAL CIRCUIT TESTING 
PROTOTYPE DEVELOPMENT 

DIGITAL COMPUTER CHECKOUT 
DIGITAL-TO-ANALOG CONVERTERS 

MAGNETIC RECORDING DEVICES 
TRANSISTORIZED DIGITAL CIRCUITRY 

RADAR SYSTEMS 

MICROWAVE EQUIPMENT 


Please send a complete resume, includ- 
ing present earnings, to 


Mr. R. C. Chappel 
P.0. Box 90534, Airport Station 
Los Angeles 45, California 


® 
+4 RAMO-WOOLDRIDGE 
A DIVISION OF THOMPSON RAMO WOOLDRIDGE INC. 
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COMPARABLE IN EVERY WAY TO WIRED AMPLIFIERS COSTING TWICE AS MUCH 


1 


See ae ee knight-kit 20-watt stereo hi-fi amplifier 


Newest complete Stereo high-fidelity ampli- 

fier atan amazing low $44.50. Incomparable 

only $4.45 down value: Includes two built-in preamps for 

magnetic cartridges. Single switch selects 

stereo phono, tuner or auxiliary inputs, plus 

. stereo reverse on each; also switches mono- _ for stereo discs. Expertly designed push-pull 
at so low a price... 


phonic inputs to both amplifier channels. Output circuitry. Beautiful custom-styled 


NAMATH Bass and treble controls boost and atten- case, 4% x 134% x 9”. With case, tubes, all 
CN ucocu 4 r = 
SAAN CTH 


uate. Special clutch-type concentric volume 


than 14 &% distortion). R« ynse, 20-20,000 
cps, = 1.5 db. Hun i 


and noise better than 
85 db below full outp Has four pairs of 
stereo inputs: magnetic cartridge, ceramic 
cartridge, tuner, auxiliary. RIAA equalized 


never before such performance... 
such quality... such styling 


parts, wire, solder and i 
wt., 27 lbs. 


S 
z Model Y-773. Knight-Kit Stereo 
= put is 20 watts (10 watts per channel at less | Amplifier, F.O.B. Chica _ $4450 
T-KIT meets oF ©X : 
m4 


istructions. Shpg. 
EXCLUSIVE knight-kit 


control permits individual channel balanc- 
ing, plus overall volume control. Total out- 


ar 


ih 


specifications. 
money. Buy any 


Sit! It must see over 50 other fine knight-kits ...write for catalog 


HI-FI KITS 
Stereo Amplifiers 


imed—or 
perform exactly as clai 


HOBBY KITS 
your money is refunded. 


INSTRUMENT KITS 


SIRIRAVNUN NOI 


Short-Wave Radios VTVM 
: sani ni nonin wi OQQOONNGNONIIIND Stereo Preamp AC-DC Table Radios VOM's 
we une CREESS SS Stereo Control Clock-Radio Tube Checkers 
SUAS Hi-Fi Tuners Radio-Intercom Oscilloscopes HAM KITS 
: Hi-Fi Amplifiers Transistor Radios Signal Tracer Receiver 
ONLY knight-kits ARE - : : ; 
8 Speaker Systems, __ Electronic Lab Kits Audio Generator Transmitter 
and others and many others Sweep Generator VFO, etc. 
for easiest building—no previous elec- EASY TERMS ON ORDERS AS LOW AS $20 
tronic experience needed. ““Conven- 
ience engineering” means special at- 
tention to every detail: resistors are 
carded and numbered for easy selec- FREE ALLIED RADIO Dept. 159-G9 
tion; parts and hardware are packaged . . 
in clear plastic bags for quick identi- 1959 ALLIED iF : 100 N.Western Ave 
fication; wire is pre-cut, stripped and = OO Ship Model Y 
color-coded; finally KNIGHT-KIT CATALOG - pigs 
step-by-step instructions and wall- ' Uear be 
sized diagrams make assembly a mar- Send for this value-packed catalog i 
vel of simplicity. featuring the complete KNIGHT-KIT ! 
line, as well as the world's largest | 
stocks of everything in Electronics. I 
I 
I 


Cap. Checker 
R/C Tester, etc. 


all 


, Chicago 80, Ill. 


173 Knight-Kit Stereo Amplifier. 


O Send FREE ALLIED 1959 C 
Name— 


order from 


Address_— 


F ‘ ae ‘ City ——___ 
pioneer in electronic kit design for over 38 years 
® Registered Trade Mark Allied Radio Corporation 
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NEW DIFILM BLACK BEAUTY’ 
MOLDED CAPACITORS 


BEAT THE HEAT 
AND HUMIDITY! 


Now Sprague’s new DIFILM BLACK BEAUTY 
MOLDED CAPACITORS have taken the steam 
out of heat and humidity problems. These 
capacitors are so good you can boil ’em for 24 
hours without affecting their performance. 


Unlike straight polyester film tubulars, these 
capacitors operate ina 105°C environment with- 
out derating. 


& 
& 


eh AS << oe Co eee 
Sa Pe a Sd 
DUAL ‘ he 
- More a 
moth 
: : 
pea het. z 
‘i ; = 
‘ 
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ROCK-HARD TOUGH MOLDED 
CONSTRUCTION HOUSING 


Look for the RED markings on the black case. 


LEAKPROOF 


The major capacitor improvements 
come from 


And the heart of these new DIFILM capacitors 
can’t be beat. It’s a dual dielectric which com- 
bines the best advantages of both Mylar* polyester 
film and the highest grade of paper dielectric. A 
rock-hard solid impregnant fills voids and pin- 
holes in the film. 


Talk about reliability! . . . these capacitors 
have it. DIFILM capacitors are actually low cost 
versions of the Sprague capacitors now being 
used in every modern military missile. The 
basic reliability and outstanding performance 
of missile-type Sprague capacitors are all yours 
in this outstanding new development. Why take 
chances when you can get the best—DIFILM 
BLACK BEAUTY MOLDED TUBULARS ... at 
regular prices. 


For the complete DIFILM BLACK BEAUTY 
story, write for Bulletin M-759 to Sprague Products 
Company, 81 Marshall St., North Adams, Mass. 


*DuPont trademark 


SPRAGUE 


world’s largest capacitor manufacturer 


__ SPRAGUE RESEARCH IS CONSTANTLY PRODUCING NEW AND BETTER CAPACITORS FOR YOU 
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COMMERCIAL OPERATOR 


F.CCLiceNSsE 


jon Bobs « Electronics 


F.C.C. LICENSE— THE KEY TO BETTER JOBS 

An F.C.C. commercial (not amateur) license is your ticket to 
higher pay and more interesting employment. This license is Federal 
Government evidence of your qualifications in electronics. Em- 
ployers are eager to hire licensed technicians. 


WHICH LICENSE FOR WHICH JOB? 

The THIRD CLASS radiotelephone license is of value primarily 
in that it qualifies you to take the second class examination. The 
scope of authority covered by a third class license is extremely 
limited. 

The SECOND CLASS radiotelephone license qualifies you to 
install, maintain and operate most all radiotelephone equipment 
except commercial broadcast station equipment. 

The FIRST CLASS radiotelephone license qualifies you to 
install, maintain and operate every type of radiotelephone equipment 
(except amateur) including all radio and television stations in the 
United States, its territories and possessions. This is the highest class 
of radiotelephone license available. 


GRANTHAM TRAINING PREPARES YOU 

The Grantham Communications Electronics Course prepares you 
for a FIRST CLASS F.C.C. license, and it does this by TEACH- 
ING you electronics. Each point is covered simply and in detail, 
with emphasis on making the subject easy to understand. The 
organization of the subject matter is such that you progress, step- 
by-step, to your specific objective — a first class F.C.C. license. 


CORRESPONDENCE OR RESIDENCE CLASSES 
Grantham training is available by respondence 


or in resident classes. Either way, you are trained 
ipon below, to 


Our 


quickly and well. Write, or mail the 
any division of Grantham School of 
free booklet will be sent to you immediately, 


ctronics, 


HERE’S PROOF... 

that Grantham students prepare for F.C.( 
tions in a minimum of time. Hereis alist 
our recent graduates, the class of licens 
and how long it took them: 


>, examina- 
of a few of 
they got, 


Weeks 

Ron Taylor a St I 12 
Beri Moore P o ) \ ima 15 
Donald R tf l 
] 


Route 2 f N. ¢ t ) 


Billy R. Kirby 
J Reeves 32 itheler \ i t 12 
Donald H. Ford, Hyannis ‘ i 12 
James D. Hough, 400 S. Churct 


FOUR COMPLETE SCHOOLS: To bett iy students 
throughout the entire country, Grantl f Elec 
maintains four complete Divi od, Calif., 
Seattle, Wash., Kansas City fo., dnd Vi DA {/] Divi 
sions of Grantham School lectr f ame 
license pre} ati / ud or in 


fronics 


rapid 
courses in F.C.C j 
resident classes. 


Get your First Class Commercial F.C.C. License in 12 weeks by training at 





1505 N. Western Ave. 
Hollywood 27, Calif. 
(Phone: HO 7-727) 


HOLLYWOOD 
CALIF. 





408 Marion Street 
Seattle 4, Wash. 
(Phone: MA 2-7227} 


SEATTLE 
WASH. 


KANSAS CITY 
MO. 
WASHINGTON 
D. C. 


1959 


3123 Gillham Road 
Kansas City 9, Mo. 
(Phone: JE 1-6320) 


821-19th Street, N. W. 


Washington 6, D.C. 
(Phone: ST 3-3614) 


JULY, 


for FREE Booklet CLIP COUPON and mail 
in envelope or paste on postal card. 


oe ee ee ee me ee Oe Se 


1 @&S) To: GRANTHAM SCHOOL OF ELECTRONICS 


<r gl Hollywood Seattle ° Kansas City Washington 


i 

i 

* 

1 

Please send me your free booklet telling how | can get I 
my commercial F.C.C. license quickly. | understand there I 
is no obligation and no salesman will call 4 
* 

Name Age e 
Address ' 
Cit t 
. ' 


| am interested in: 


State a 


Home Study, Resident Classes 


94k" 


= 
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“PACKAGING” MICROWAVES 
FOR MOUNTAIN TOPS 


In Arizona, the telephone company faced a problem. How 
could it supply more telephone service between Phoenix 
and Flagstaff—through 135 miles of difficult mountain 
territory? 

Radio offered the economical answer: a new micro- 
wave radio-relay system recently created at Bell Tele- 
phone Laboratories. Operating at 11,000 megacycles, it 
was just right for the distance, and the number of con- 
versations that had to be carried. 


But first other problems had to be solved: how to 


house the complex electronic equipment; how to assemble 





and test it at hard-to-reach relay stations way up in the 
mountains; and how to do it economically. 


On-the-spot telephone company engineers had some 
ideas. They worked them out with engineers at the 
American Telephone and Telegraph Company and at 


Bell Telephone Laboratories. The result: a packaged unit. 


The electronic equipment was assembled in trailer- 
like containers at convenient locations and thoroughly 
checked out. The complete units were then trucked up 


the mountains and lifted into position. 


The system, now operating, keeps a watch on itself. 
When equipment falters, a relay station switches in stand- 


by equipment, then calls for help over its own beam. 


The new Phoenix-Flagstaff link illustrates again how 
Bell System engineers work together to improve tele- 
phone service. Back of their efforts is the constant de- 
velopment of new communications systems at Bell 


Telephone Laboratories. 
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ownership of a PHOTOFACT service pata brary 
SPELLS SUCCESS FOR SERVICE TECHNICIANS 


"PHOTOFACTS are 
@ tremendous aid to 
a service technician 
in that they save hours 
of unnecessary work.” 





“it is impossible to do business 
without PHOTOFACT. It is a 
standing order>< in our shop 
to pul! PHOTOFACT from the file 





—E. C. Cenardo, 
("“Tune-In” TV-Radio 
Sales & Service), 
Hollywood, Calif. 


for every shop job, regardless 
of the technician's familiarity 
with the set. We have proved 


HERE’S MORE PROOF...FROM COAST-TO-COAST 


“PHOTOFACTS mean so much 

to my business that | would not 

think of operating for any length 
of time without them.” 

—James G. Haynes 

Leitchfield, Ky. 


“The PHOTOFACTS that! have 

purchased on the Easy-Buy plan 

have been paying for themselves 
each month.” 

—Donald Johnson 

Hector, Minn. 


“PHOTOFACT means faster 
service to my customers, and 
more sets through my shop, 
which means more profit to me." 
—Frank J. Schumacher 
Hillsboro, Ore. 


“| would be lost without SAMS 
PHOTOFACT. PHOTOFACT 
has become a part of servicing.”’ 
—Joseph S. Musil 

Stamford, Texas 


“PHOTOFACT means quicker 

and more efficient service to the 
customer." 

—Wesley F. Scott 

Logansport, Ind. 


‘Would not be without my 

PHOTOFACTS. Their return in 

time saved on servicing, pays 
for their cost many times over 

—E. R. Hayes 

Clemson, S. Car. 


(These are just a few of the hundreds of '‘Success with PHOTOFACT'"' letters in our files) 


NEW EASY-BUY PLAN! 


It's the money-saving way to build your com- 
plete profit-making PHOTOFACT Library! 


NO INTEREST— NO CARRYING CHARGE—AS LITTLE AS $10 DOWN 


FREE! Vatuable steel 
file cabinets given to 
PHOTOFACT monthly 
subscribers and Library 

purchasers. 


Valuable booklet FREE 
shows you hew 
PHOTOFACT boosts 

your profit-capacity 


Send for it! 


repeatedly that it cuts time 
on every job.” 


—W. R. Schoppe, 


(Lakewood Television Service), 


Jacksonville, Fla. 


sk Speaking of 


standing orders... 


you'll find the truly success- 
ful Service Technicians are 
those who stay ahead be- 
cause they're on a Standing 
Order Subscription with 
their Distributors to receive 
all new PHOTOFACTS as 
released monthly... 


HOWARD W. SAMS & CO., INC. 
2205 E. 46th St., Indianapolis 6, Ind. 


[] Send me Free booklet “Your Guide To Maximum Profits” 


[_] I'm a Service Technician: 


My Distributor is:__ 


Shop Name 
Attn. 
Address 


City 


part-time 





3CB6 
3DT6 
5AQ5 
5BK7-A 
5CG8 
5EU8 
5U4-GB 
5U8 
5V3/5AU4 
5Y3-GT 


6AF4 
6AF4-A 
6AL5 
6AQ5-A 
6AU4-GTA 
6AU6-A 
6AX4-GTA 
6BK7-B 
6BN6 
6BQ6-GA 


6BQ7-A 
6BU8 
6BZ6 
6BZ7 
6CB6-A 
6CD6-GA 
6CG7 
6CG8-A 
6CL8-A 
6CX8 


6CY5 
6DN7 
6DQ6-A 
6DT6 
6EAS 
6EUSs 

636 
6SN7-GTB 
6S4-A 
6T8-A 


GENERAL 





6U8-A 
6V6-GT 
6X8 

12AT7 
12AU7-A 
12AX4-GTB 
12BY7-A 
12DQ6-A 
19AU4-GTA 





ELECTRIC SERVICE-DESIGNED TUBES! 
OF 70 LOW-CALLBACK TYPES! 


Check the improvements in three popular Service- 
Designed Tubes at left! These typify quality features 
that mark the entire line. Over 1,000 advancements 
give General Electric Service-Designed Tubes top 
performance, extra reliability! 

Install them to save! Callbacks are less; your time 
is kept free for new service work. Install them to 
profit! Service-Designed Tubes cost you no more— 





customers prefer them—the satisfaction they give 
builds repeat business for you 





General Electric is broadening constantly thé 
value of these tubes to technicians, by developing 
additional types to meet growing replacement needs. 
Now 12 high-quality tubes for hi-fi and radio sup- 
plement the extensive Service-Designed TV line. 

Here is full coverage of your servicing require- 
ments! Every job you undertake, now can have the 
benefit of finer, more dependable tube performance. 
Insist on Service-Designed Tubes! See your G-E 
tube distributor! Distributor Sales, Electronic Com- 
ponents Division, General Electric Co., Ou ensboro, Ky. 


this colorful leaflet! Slip it in with invoices, mail it 0 
with letters, leave it on calls! Available in quantities 2 DLHMED Wicere Tees 
(ALK-BAYLITE PictuRE Tees ini 


from your General Electric tube distributor. i 
<= 


GENERAL % ELectayg Lats 


TUBES 





6BE6 12AU6 12AX7/7025 12BE6 35W4 
6L6-GC 12AV6 12BA6 35C5 50C5 


In addition, several General Electric Service-Designed Tubes for TV are equally fine performers in hi-fi 
or radio equipment: namely, Types 5Y3-GT, 6AL5, 6GAQ5-A, 6AU6-A, 6T8-A, 6V6-GT, and 12AT7, 


Progress Is Our Most Important Product 


GENERAL ELECTRIC 





Got a bee in your bonnet 


about Ceramic Capacitors? 


These Centralab 


Hi-Kap Kits 


are real honeys! 


You’ve got a real sweet deal with CENTRALAB Ceramic Capacitor Kits 
. and there’s no sting to the prices—especially when you get the 
$4.75 cabinet FREE with each kit! 


So that you’ll always “bee” prepared, these heavy gauge steel kits 
contain balanced inventories of the most frequently used values. 
Individual values are prominently and clearly labelled so you can 
locate the Hi-Kap you need, instantly. The rigid plastic package 
permanently separates and protects the units—yet is easily opened 
to remove a single capacitor. 


So give your distributor a buzz right now, and ask him about these 
four honeys: 

DDK-200 kit—200 Standard Ceramic Disc Hi-Kaps—$31.10 net 
TCK-80 kit—80 TC (Temperature Compensating) Hi-Kaps—$26.90 net 
HVK-150 kit—150 High Voltage Disc Hi-Kaps—$38.60 net 

D6K-200 kit—200 Tubular Ceramic BC Hi-Kaps—$33.20 net 


. .. and be sure to ask for a free copy of the new CENTRALAB catalog, 
or write direct to CENTRALAB for it. 


D-5952 


A DIVISION OF GLOBE-UNION INC. 
nN - / 922G E. KEEFE AVE. © MILWAUKEE 1, WIS. 
IN CANADA: 669 Bayview Ave. © Toronto 17, Ont. 

CRIS Pf 


CONTROLS ee ROTARY SWITCHES e CERAMIC CAPACITORS 
PACKAGED ELECTRONIC CIRCUITS . ENGINEERED CERAMICS 
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CORRESPONDENCE (Continued from p. 14) 


that some adults can hear 20- to 25-ke 
sine-wave signals and that some young 
sters can actually hear to 40 ke, whic! 
is well up into batland! Mr. Coope 
may live to see the day when men wi 
not only make startling geological finds 
on Venus, but listen to all push-pu 
all-de amplifiers working directly int 
trick pneumatic—hydraulic—ionic trans 
ducers with 0—100-kc bandwidths. Ar 
his great-grandson may listen to one of 
our 1959 super-bloopers with a wi 
grimace and mutter, “Excavate thi 
cubic hardware complex, meteoroids! 
You can’t even zero in on the ultra 
sonic beats between the digital plucks 
on the Presley chords and the 100 k 
erase oscillator! What tesseract cou 
possibly have endured this ancient 
stuff?” 

TED POWELL 
Glen Oaks, N. Y. 


GOLDEN EARS? 
Dear Editor: 

An article in the May issue of Rabi 
ELECTRONICS contends that the wide 
response of modern amplifiers is useles 
(“Golden Ears or Bat’s Ears,” page 
51) and tries to support this contentio 
with pages of humor, reminiscence a1 
technical data, much of which sideste} 
one important question: Just what 
the program material to be reproduced? 

Let us pause for a moment in thi 
concert hall, forget about watts an 
feedback, and listen to the music. A 
symphony orchestra is playing. What 


| sort of sounds do we hear? The bulk of 


the music falls within very narrow 


| limits. But more than occasionally, the 
tuba, bass and tympani will thrill 


with a genuine 40 cycles. A piano wi 
go still lower, and an organ can really 
shake the hall. [Mr. Cooper’s lows 
limit was 30 cycles, was it not? 
Editor.] Possibly more important, a 
most all the instruments produce ove 
tones and some fundamentals ’way up 
there where the bats can listen in. 
From an engineering point of view, 
the power-frequency distribution of 


| these sounds may not be concentrated 


at the extremes; perhaps only a pe 
cent or so. But to a listener they’re | 


| salt and pepper; one mustn’t use too 


much, but the meat tastes dull without 
them. These sounds are important 
another group, too—the composers. 
assuming that they listen to thei 

live, and not on $29.95 drugsto 

In the concert hall, we heat 
plex field of sound, the sun 
fundamental and overtone play 
listening “live” is realistic, ther 
subtraction from this complex 
makes our reproduction | 
Subtraction thus is distsrtion. W 
rent miking technique, picku 
standing-wave dips, we have eno 
this kind of distortion with: 
to increase it. 

I would like to make a 
Mr. Cooper. Drop around to a symphony) 
concert, forget about decibels and eff 
ciency and try to appreciate what goes 
on at the concert. Then go back to the 


ess er 
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID 


RADIO-TELEVISION SERVICE TECHNICIAN 


$ 


RADIO-TELEVISI 


SPRAYBERRY 


25 BIG, COMPLETE KITS 
) of PARTS & EQUIPMENT 
” 


@ The new S: 
Py pe b and tested 


@ Now offered . .. this fine 
modern oscilloscope. 


You build the 
new Spray- 
berry tester 


Le ee err “he 


JULY, 1959 


» Radio Television 


* « « « This great industry is begging 
for trained men... to step into good paying jobs 
or a profitable business of their own! Our new 
plan opens the doors of Radio-Television wide to 
every ambitious man who is ready to act at once! 


Men by the thousands... trained Radio-Television Service Techni- 
cians...are needed at once! Perhaps you’ve thought about entering 
this interesting, top paying field, but lack of ready money held you 
back. Now—~just $6 enrolls you for America’s finest, most up to 
date home study training in Radio-Television! Unbelievable? No, 
the explanation is simple! We believe Radio-Television must have 
the additional men it needs as quickly as possible. We are willing to 
do our part by making Sprayberry Training available for less money 
down and on easier terms than ever before. This is your big oppor- 
tunity to get the training you need...to step into a fine job or your 
own Radio-Television Service Business. 


Complete Facts Free— Act Now; Offer Limited 


Only a limited number of students may be accepted on this liberal 
and unusual basis. We urge you to act at once...mail the coupon be- 
low and get complete details plus our big new catalog and an actual 
sample lesson—all free. No obligation...no salesman will bother you. 


HOME STUDY TRAINING IN SPARE TIME 


Under world-famous 27-year old Sprayberry Plan, you learn entirely 
at home in spare time. You keep on with your present job and income. 
You train as fast or as slowly as you wish. You get valuable kits of 
parts and equipment for priceless shop-bench practice. And every- 
hing you receive, lessons and equipment alike, is all yours to keep. 


LET US PROVE HOW EASILY YOU CAN LEARN! 


Radio-Television needs YOU! And Sprayberry is ready to 
train you on better, easier terms, that any ambitious mancan 
afford. Just $6 starts you! Mail coupon today... let the facts 
speak for themselves. You have everything to gain. Let us 
prove the kind of opportunity that’s in store for you! 


SPRAYBERRY Academy of Radio-Television 


1512 Jarvis Avenue, Dept. 20-xX, 


Mail This Coupon Now—No Salesman Will Call 


Sprayberry Academy of Radiv-Television 
Dept. 20- X , 1512 W. Jarvis Ave., Chicago 26, I. 


~ 


HOW TO MAKE Money yy 


SEAT MEY tes tek, tence 
TRAINING PLAN i alog and Sample Lesson FREE 
— son 


ZONE STATE...... 





Please rush all information on your ALL-NEW Radio-Tele- 
vision Training Plan. I understand this does not obligate me 
and that no salesman will call upon me. Include New Cat- 


ule 
! 
J 


Chicago 26, illinois 
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CASH 
IN 
NOW... 


on Stereo conversions 


NEW Get your share of the good profits from 
converting monaural record players to 


SING LE- stereo...recommend highest-quality ERIE 


“STERIEO” single-element cartridges. 


ELEMENT Complete kits make for quick trouble- 


P free plug-in of “STERIEO” cartridges. 
Stereophonic Choice of dual stylii—diamond-sapphire 


Cartridge or sapphire-sapphire. Designed and made 
by Erie electronics leaders, with 30 years 
experience in industrial and military 


electronics. 
i! In stock now at most ERIE Distributors. 


Or write us. 





SPECIFICATIONS 


Frequency response: 20 to 16,000 cycles 
Tracking force: 5 grams 
O.5v. output, each channel 
20 DB channel separation 











ERIE Electronics Distributor Division 


~~ ee 1 11 1 3-1 ne) ete) 1-10] -7 calels 
Erie, Pennsylvania 








CORRESPONDENCE (Continued) 


lab and try to reproduce what you 
heard in the hall. Mr. Cooper, you’ve 
been around “hi-fi” a long time. You 
might like High Fidelity, too. 

JAMES R. ZIMMERMAN 
Lexington, Ky. 


TRANSISTORS VS SUGAR 
Dear Editor: 

I have been a reader of RADIO-ELEC 
TRONICS for many years and you pub 
lished some of my articles in SHORT 
WAVE CRAFT. As an electronic-minded 
physicist, I really like your magazine 
I read your article “Water Is _ the 
Trigger” in the May issue and decided 
to build the unit. 

I am a married man, and my wife 
is always “forcing” me to invent or 
make gadgets and devices to make her 
home work less hard. So she was happy 
when I told her I was going to make a 
transistor rain alarm. I bought the bell 
and the transformer; I had a small ac 


BRONZE OR 


wooo rr, cier suee 
/ 


WOOD BLOCK (CHAMFERED AS 
WIRES SOLDERED TO STRIPS 


[SENSOR FOR DETECTING RAIN | 
+4 LINE (ANY LENGTH ) 


\ 
\ BELL 
: a 0 
WITCH 


u7 VAC 


| 
7< 





—_o | +—_;—_—_— 


BELL TRANS 


relay. But when I tried to go and buy 
the transistors, diodes and sensing 


| elements, she stopped me and saved 


some dollars. 

Here is her idea, as dressed up by 
an electronic man. The sensing element 
is made as shown in the drawing. The 
two bronze or steel strips are arranged 
to touch one another with hard pres- 
sure. 

You then insert half a sugar cube 
between the two and expose the unit 
to the rain, the first drops of which 
will dissolve the cube and close the 
electrical circuit, sounding the alarm 
bell or operating a relay which closes a 
window with the aid of a small motor. 
(A second relay can be used to discon- 
nect the power once the window is com- 
pletely closed.) 

Our alarm operates quite well. No 
transistors, no diodes, no nothing. Any 
girl can set and reset it without any 
trouble and you save some money if yo 
are smart enough. I did not save any, 
because Olga took what I saved to buy 
a new hat. She said it was the prize fo 
a very bright (and sweet) idea. 

J. MERINO Y CORONADO 
Professor of physics 
Universidad Nacional de Mexico 
Villa Obregon, D. F., Mexico 

(Ha! And congratulations, professor! 
—Editor.) END 
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SKNIGHT 


A PRODUCT OF ALLIED RADIO 


HONORED FOR VALUE (x 4 260 bie-f 


The value is unsurpassed...simply because KNIGHT components, the honest best 
in audio craftsmanship, are sold at the lowest possible price. This value is protected 
by an iron-clad two-way guarantee: KNIGHT specifications meet or exceed the 
published figures or we refund your money in full; materials and workmanship 
are guaranteed for one full year. KNIGHT hi-fi is available only from Allied Radic 
which has been setting the standards for value in electronics for more than 38 
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deluxe 34-watt stereo amplifier 


Fourteen stereophonic and monophonic controls « 34 watts 

rated stereo output...68 watts peak e Separate bass and treble 
controls for each channel « 5 pairs of stereo inputs...input jack 
for accessory remote control-e Hum-free DC on all preamp heaters 
« Wide range stereo balance control « 3-step loudness contour 
selector « Input loading control for magnetic cartridges « Mar-proof 


vinyl-clad metal case...solid aluminum 
gold anodized front panel only $4 295° $12.95 down 


deluxe stereo FM-AM tuner 


Separate FM and AM sections for stereo reception « Exclusive 
DSR corrective feedback circuit for minimum distortion of FM 

e Dual limiters on FM « Tuned RF stage on FM and AM « 2.5 
microvolt sensitivity on FM « Cathode follower multiplex output 
jack « Four cathode follower main outputs « Dual ‘‘Microbeam” 
tuning indicators « Illuminated 914" tuning scale; precision inertia 
tuning « High-sensitivity AM ferrite antenna « Handsome solid 


aluminum front panel, gold anodized, 
with mar-proof vinyl-clad metal case only $4 295° $12.95 down 


order from America’s Stereo Center 


ALLIED RAODIO 


OO N. Western Ave., Chicago 80, Illinois 


@eeeeeeeeeeeeeeeeeeeee 


ie 


‘ 


THE KNIGHT STEREO ENSEMBLE 


FREE 


{ 


ALLIED CATALOG 


send ry ey-saving guide to 


ti systems and 
ling stereo; 
systems; 
rythineg fi, 
t the ALLIED 


ALLIED RADIO, Dept.2 
100 N. Western Ave 


Chicag 


Ship me the foll ng KN 
$ ——— enck 


Send latest A 
Name 
Address___ 


City— 


@REGISTERED TRADE MARK ALLIED RADIO CORPORATION 
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SELL 
WITH CONFIDENCE 


Premium-Performance 
or Budget-Priced 


NATIONAL BRAND 
PICTURE 
TUBES 


PREMIUM-PERFORMANCE 


Silver Vision 


Brighter silver-activated AG-905 
screen 

Sharper pin-point focus electron gun 
Nationally advertised brand 

Meets performance specifications of 
all leading TV set manufacturers 


For over a year, the combined sales appeal of CBS 
Silver Vision and CBS Palomar picture tubes has been 
field-tested on the West Coast. Now this proven sales 
approach originated by an independent tube manufac- 
turer is available to all independent service-dealers. 

Does your customer demand the finest in performance, 
or is he budget-minded? You can make the sale with CBS 


ELECTRON TUBES 


THE CBS FAMILY « CBS ELECTRONICS - CBS INTERNATIONAL - CBS TELEVISION 
NETWORK - CBS LABORATORIES - CBS NEWS - CBS RADIO - CBS TELEVISION 
STATIONS - COLUMBIA RECORDS - LEADERS IN ELECTRONIC COMMUNICATIONS 


@® 


SEMICONDUCTORS 


BUDGET-PRICED 


PALOMAR 


@ All-new electron gun 
@ All-new phosphor screen 
@ Full 12 months warranty 


@ Backed by CBS Electronics, a Division 
of Columbia Broadcasting System, Inc. 


. or with CBS Palomar. Either is easy to 
sold 


Silver Vision. . 
sell because of top brand prestige. Either s 
because of top performance in its field. 

And their dependable CBS national brand assures you 
of profit without callbacks. Play safe. Sell premium- 
performance CBS Silver Vision or budget-priced CBS 
Palomar with confidence. 


+ 


ays 


CBS ELECTRONICS formerly CBS-HYTRON 


Danvers, Massachusetts 
A Division of Columbia Broadcasting System, Inc. 
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NEW STEREOPHONIC EQUIPMENT 
HFSS: Stereo Dual Preamplifier mplete stereo con- 
trol system in ‘‘low silhouette gen adaptable to any 
type of installation. Selects, 5 r f ontrols any 
stereo source—tape, discs, broadca perb variable 
Crossover, feedback tone nt jriven by feedback 
amplifier pairs in each chan ] 
unmeasurable even at high 
level input in each channet f 
mike. Separate hi-level input 


Multiplex. One each auxiliary A & 

7} e Independent level, bass & tret 
may be operated t gether with ¢t 

in loudness compensator. F t 
ndividua 


ing each stereo har ne ‘ 
Full-wave 


, also use of unit for sterec f [ 
AND e 4 4 e f S rectifier tube power supply. 5-12A E 3, 1-6X4. Works 
~ with any high-quality stere power amplifier such as 
MONAURAL Fi Rebar Sac ea ae wat 
such as EICO HF14, HF22, HF HF35, HF50, HF6O. 
“Extreme flexibility a bargain HI-FI REVIEW. 


S a y Kit $39.95. Wired $64.95 


HF86: Stereo Dual Power Amp! e with HF85 
above or any good self-powere amp. identical 
. Williamson-type push-pull EL84 mplifiers, con- 
servatively rated at 14W, may be ope n parallel to 
1) - deliver 26 for non-stereo use. Eithe an be made 
common for both amplifiers by \ tor switch 
Voitage amp! fier & split i pt erter circuitry 
feature E1CO-developed 12DW7 a tube f gnificantly 
T e b e t better performance. Kit $43.95. W $74.95 
S ) U YS a re HF81: Stereo Dual Amplifier-Preamplifier s, ampli- 
fies & controls any sterec t discs, broad- 
casts—& feeds it thru self-cont 4W amplifiers 
to a pair of speakers noph 8 watts for your 
speakers; complete stereo pr T g vel controls, 
separate focus r j f 
bass & treble contr 
son-type, push-pu 84 pow xce 


World-famous put transformers. “Service Select tch permits one 


preamp-contr s tior irive tt al power ampli- 


EICO advantages fiers while other preamp-cont eft free to 


drive your existing external amr Excellent 
J e SATURDAY REVIEW: HI-FI M T HOME. “Outstand- 
guarantee your complete satisfaction: ina quatity .. extiomsly vorestive’’ — RADIO & TV NEWS 
LAB-TESTED. Kit $69.95. Wired $109.95 des cover 


MONO PREAMPLIFIERS (stack | 2 for Stereo) HF-65: superb 
new design, Inputs phone, mag 
a cartridge & hi-leve ‘ tortion 0.04% 

2V out. Attractive Ww design. HFGSA 
Kit $29.95. Wired $44.95. HF65 r supply) Kit 
$33.95. Wired $49.95 


MONO POWER AMPLIFIERS 
use 2 for STEREO) 
HF60 (60W), HF50 (5¢ iF3 \\ 30W), HF22 
(22W), HF14 (14W): from t $23.50 $41.50. 
MONO INTEGRATED AMPLIFIERS 
se 2 for STEREO) 
HF52 (50W), HF32 (30W), HF N), HE 12W): from 
Kit $34.95. Wired $57.95 
SPEAKER SYSTEMS (us for STEREO) 
WFS2: Natural bass 30-200 cps v t ed 12-ft. split 
conical ba orn. Middies & lowe 5 front radiation 
from 812” edge-damped cone € spike-shaped 
Super-tweeter radiates omni-direct v. Flat 45-20,000 
useful 30-40,000 cps € rT HWD 36 15} ’ 
“Eminently musical’’—Holt, HIGH FIL EL T “Fine 
for stereo"’"—MODERN HI-F mI ctory-built 
Mahogany or Walnut, $139.95; B $1 44 95 


HFS1: Bookshelf Speaker System e with factory- 
built cabinet. Jensen 8” w t 
pression-driver exponential f 
bass; crisp extended higt 
FM Tuner HFT9O Capacity 25 w. 8 ohms. HW 
AM Tuner HFT94 time 15 min. Price $39.95 


FM TUNER wrTee: For the 
even for the the bu 
to really 
needed. F ed, pre-aligne 

Stereo “front end’’ is drift free—e« 

Amplifier-Preamp i ; cision “‘eye-tror M-70 t 

HF81 j plied pre-wired 
channel. Pr 
kit tuners 
quieting, fu 
at 6 db point 


33-00 N Blvd 


Inc 


Coe., 


Copyright 1958 by Electronic Instr 


in the West. 


tuning 
lent ¢ 
dete 
wave e 
Bookshelf “One of the be st buys you can g high fi ielity | kits’ 
Speaker System AUL t $39.95 $65.95 r $3.95. 
HFS1 *Less ver, F.E.T 


Add 5% 


Monaural Integrated Amplifiers: 
50, 30, 20, and 12-Watt 


(use 2 for Stereo) , NEW AM TUNER HFT94 


Omni-directional . 
Monaural Preemolifierss Speaker System HFS2 Built-in ferrite t 
° 36” H x 154%” W x 114” ' 3 if 
(stack 2 for Stereo) . aw's ose & distortions 
1 $69.95 


BEFORE YOU BUY, COMPARE: 


ies i You may examine the 
Monaural Power Amplifiers: > la 1900 neighbork 
. 35. 30, 22 and 14-Watt é ts cae ee 
(use 2 for Stereo) ; ment several times the 
Stereo Power Amplifier HF86 2 judge. You'll see why 
EICO, kit or wired, as 
EICO, 33-00 NORTHERN 


Over 1 MILLION EICO instruments in use throughout the world. Fill out coupon on other 
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the specs prove it.. 
your BEST BUY is 


R 


for COLOR & Monochrome TV servicing 


FREE CATALOG 


shows you HOW TO SAVE 50% 


on 50 models of top quality 
professional test equipment. 


MAIL COUPON NOW! 


Entirely electronic sweep circuit (no mechanical 
devices) with accurately-biased imereductor 
ity. 


output on each band with min. ampl. variations. 
tuning aceuracy: edge-lit hairlines 
parallax. Swept Ose. Bete nt 3-216 mc in 
5 fund. bands. Variable Marker Range 2-75 mc in 
3 fund. bands; 60-225 mc on harmonic band. 4.5 
me Xtal Marker Osc., xtal supplied. Ext. Marker 
provision, Sweep Width 0-3 mc lowest max. devia- 
tion to 0-30 mc highest max. dev. 2-way blanking. 
Narrow “—_ phasing. Attenuators: Marker Size, 
RF Fine, R Coarse (4- -step decade). eae se = 
put, ‘scope horiz., ‘scope vertical. 
yore aluminum panel; rugged grey wrin “ aw 
cabinet. 


NEW! RF > 
SIGNAL GENERATOR ow = 
+394 @ 
KIT WIRED Be r 
$96"5 $39” $ ee a ; 


150 ke to 435 me with ONE generator! Better 
value than generators selling at 2 or 3 times its 
cost! Ideal for IF-RF alignment, signal tracing & 
trouble-shooting of TV, FM, AM sets; marker 
gen.; 400 cps audio testing; lab. work. 6 fand. 
ranges: 150-400 ke, 400-1200 ke, 1.2-3.5 me, 
3.5-11 me, 11-37 me, 37-145 me; 1 harmonic 
band 111-435 me. Freq. accurate to +1.5%; 6:1 
vernier tuning & excellent spread at most impor- 
tant alignment freqs. Etched tuning dial, plexi- 
glass windows, edge-lit hairlines. Colpitts RF osc. 
directly plate-modulated by K-follower for 
improved mod. Variable depth of int. mod. 0-50% 
by 400 cps Colpitts osc. Variable gain ext. ampli- 
fier: only 3.0 v needed for 30% mod. Turret- 
mounted coils slug-tuned for max. accuracy. Fine 
& Coarse (3-step) RF attenuators. RF output 
100,000 uv: AF sine wave output to 10 v. 50-ohm 
output Z. 5-way jack-top binding posts for AF in/ 
out; coaxial connector & shielded cable for RF out. 
12AU7, 12AV7, selenium rectifier; xmfr-operated. 
Deep-etched satin aluminum panel; rugged grey 
wrinkle steel cabinet. 


TURN PAGE 
FOR MORE 
EICO VALUES 


rices 5%, higher on West Coast 


EIC 


33-00 Northern 


NEW! DYNAMIC 
CONDUCTANCE 
TUBE & TRANSISTOR 
TESTER +666 
KIT WIRED 
¥ 449" sD | 09"! 


COMPLETE with steel cover and handle. 


SPEED, ease, unexcelled accuracy & thoroughness. 
Tests all receiving tubes (and picture tubes with 
adapter). Composite indication of Gm, Gp & peak 
emission. Simultaneous sel of any | of 4 combina- 
tions of 3 plate voltages, 3 screen voltages, 3 ranges 
of continuously variable grid voltage (with 5% 
accurate pot). New series-string voltages: for 600, 
450, 300 ma types. Sensitive 200 ua meter. 5 
ranges meter sensitivity (1% shunts & 5% pot). 
10 SIX-position lever switches: freepoint connec- 
tion of each tube pin. 10 pushbuttons: rapid insert 
of any tube element in leakage test circuit & speedy 
sel. of individual sections of multi-section tubes in 
merit tests. Direct-reading of inter-element leakage 
in ohms. New gear-driven rollchart. Checks n-p-n & 
p-n-p transistors: separate meter readings of col- 
lector leakage current & Beta using internal dc 
power supply. Deep-etched satin aluminum panel; 
rugged grey wrinkle steel cabinet. CRA Adapter $4.50 


COLOR 


and Monochrome 
DC to 5 MC LAB & TV 
5” OSCILLOSCOPE 
#460 
> ar WIRED 
. 3 $79" 5] 29” 
~ @ Features DC Amplifiers! 


Flat from DC-4.5 mc, usable to 10 mc. VERT. 
AMPL.: sens. 25 rms mv/in; input Z 3 megs; 
direct-coupled & push-pull thrueut; K-follower 
coupling bet. stages; 4-step freq-compensated 
attenuator up to 1000:1. SWEEP: perfectly linear 
10 cps-100 ke (ext. cap. for range to | cps); pre- 
set TV V & H positions; auto. sync. ampl. & lim. 
PLUS: direct or cap. coupling; bal. or unbal. 
inputs; edge-lit engraved lucite screen; dimmer; 
filter; bezel fits std photo equipt. High intensity 
trace CRT. 0.06 usec rise time. Push-pull hor. 
ampl., flat to 400 kc, sens. 0.6 rms mv/in. Built-in 
volt. calib. — mod. Sawtooth & 60 cps outputs. 
Astig. control. Retrace blanking. Phasing — 
S PUSH-PULL Oscilloscope =425: Kit $44.95, Wired $79. 

” PUSH-PULL Oscilloscope =470: Kit $79.95, Wired size.30. 


NEW! PEAK-to-PEAK 
VTVM #232 & UNI- 
PROBE (pat. pend.) 
KIT WIRED 
49" 


Half-turn of probe tip selects 

DC or AC-Ohms. 

Uni-Probe — exclusive with 

EICO — only 1 probe 

all functions! 
Latest circuitry, high sensitivity & precision, wide 
ranges & versatility. Calibration without removing 
from cabinet. New balanced bridge circuit. High 
Z input.for negligible loading. 442” meter, can’t 
burn-out circuit. 7 non-skip ranges on every 
function. 4 functions: +DC Volts, —DC Volts, AC 
Volts, Ohms. Uniform $ to | scale ratio for extreme 
wide-range accuracy. Zero center. One zero-adj. for 
all functions & ranges. 1% precision ceramic multi- 
plier resistors. Measure directly peak-to-peak volt- 
age of complex & sine waves: 0-4, 14, 42, 140, 420, 
1400, 4200. DC/RMS sine volts: 0-1.5, 5, 15, 50, 
150, 500, 1500 (up to 30,000 v. with HVP probe & 
250 mc with PRF probe). Ohms: 0.2 ohms to 
1000 megs. 12AU7, 6AL5, selenium rectifier; xfmr- 
operated. Deep-etched satin aluminum. panel, 
rugged grey wrinkle steel cabinet. 


AY-Jile Medea 


o—— NEW 6-TRANSISTOR 
PORTABLE RADIO RA-G 
KIT $29.95 
Wired $49. 95 


aciudes leather 
FET. tess ov ‘batt ery 


All U.S.-made. Highly 
sensitive, selective. 
Prealigned RF, IF xfmrs; push- 
pull audio; 6” oval PM speaker 





NEW Power & Bias 
Supply for Transistorized 
Eqpt, =10 
Kit $19.95 Wired $27.95 





NEW TUBE & CRT FIL. 
Tester =612 


Kit $3.95 Wired $5.95 
Fast-checks radio/TV 
tubes, pilot lamps etc. 





Series/Parallel 
R-C COMBINATION 
BOX +1140 
KIT $13.95 
WIRED $19.95 


ee oe 





TUBE TESTER +625 
md KIT $34.95 Wired $49.95 


e tests 600 mil series 
string type tubes 
@ illuminated roll-chart 


Pix Tube Test Adapter................ $4.50 





6V & 12V BATTERY 
ELIMINATOR 

& CHARGER +1050 
KIT $29.95 
WIRED $38.95 

Extra-filtered for 

transistor equipt. 

#1060 KIT $38.95 





20,000 Ohms/Volt 
V-0-M +565 
KIT $24.95 Wired $29.95 


| 
| 1000 Ohms /Volt 
V-0-M =536 


KIT $12.90 
Wired $14.90 





R-C BRIDGE & R-C-L 
COMPARATOR =950B 
KIT $19.95 
Wired $29.95 
Reads 0.5 ohms—500 megs, 
10 mmfd—5000 mfd, 
power factor 





~~ 
VTVM PROBES KIT Wired 
Peak-to-Peak $4.95 
RF $3.75 
High Voltage Probe-1 
High Voltage Probe-2 
SCOPE PROBES 
Demodulator ..., 
Direct 
Low Capacity 





C-7 


save ion on C) Test tnstru- 
Gear. Aaa rf FREE 
dealer. 





——— FREE CATALOG 





now 
, Long island City 1, N.Y. 
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Hugo Gernsback, Editor 


RADIO ON THE MOON 


..~ Radio Signaling on the Moon Differs Vastly From That on Earth... 


4] FTER the first rocket from the earth has landed 
on the moon, supplies are unloaded feverishly 
and our exploration parties are organized. We 
arrived at the beginning of the two weeks’ 

(earthtime) daylight that makes the lunar day. Six 
men stayed near the rocket base, the other four in their 
tank-mooncar were to explore a radius of about 250 
miles of lunar terrain. The little tank-car was radio- 
equipped, while the four explorers all had walkie- 
talkies. Thus the tank and men could always be in 
constant touch with the moon-base headquarters, via 
radio.” 

Rubbish and nonsense—as far as the last sentence goes! 
Recently we have all read accounts similar to the above 
written by amateur scientists, who should know better. 
The facts are that one cannot signal by radio on the moon 
as one does on earth.* 

The moon has no true atmosphere, hence no Heaviside- 
layer reflecting surface.+ That means that if one tried to 
communicate, let us say, at broadcast frequencies, signals 
could not be transmitted to points much beyond the visible 
horizon. 

It is true that on the moon we have many mountains, 
some up to 30,000 feet high. Couldn’t the mountains be used 
to reflect the signals? Yes and no. If you draw a circle of 
the moon to scale, you will see that a signal bounced against 
a mountainside will be reflected out into space. The signals 
will be received only in the vicinity of the transmitter, as 
long as the receiver and transmitter can see each other, but 
not beyond the horizon. And that goes for all frequencies. 

What about the so-called obstacle gain, or knife-edge 
effect, whereby a sharp object like a mountain peak will 
scatter the radio waves on the other side of the mountain, 
diffracting the wave, i.e., bending it? In this way, TV signals 
today can leap over an interfering mountain, yet be re- 
ceived well in a valley on the other side, if the transmitting 
angle in reference to the mountain peak is suitable. 

The obstacle effect, as far as has been ascertained, is a 
tropospheric condition. As there is no troposphere on the 
moon, we cannot depend on such an effect. 

Unfortunately, too, the moon (2,160 miles in diameter), 
a much smaller body than the earth (7,926 miles in diam- 
eter), has an exceedingly short horizon. On earth, the 
average person’s eyes are, let us say, 5 feet above the sea or 
lake level when standing up. The horizon for him is 2% 
miles away; actually, due to the refraction of the air, the 
line of sight is curved, hence he sees the horizon further 
away, or 3% miles. 

On the moon, however, conditions are vastly different. 
There being no atmosphere, the same man sees the horizon 
much closer—only 1.4 miles away. Even with his walkie- 
talkie antenna extended to 10 feet, the horizon still is only 
2 miles away. True, the explorer could climb up a mountain 
to extend his range, but mountain climbing on the moon for 
the first lunar explorers is much too time-consuming, hence 
not very practical. 

Thus, under normal conditions, an exploring party could, 
under no circumstances, travel 250 miles from its lunar 

*Excerpts of this editorial were given in a lecture by the author before 
the Radio Club of America in New York, April 28, 1959. 

+The moon may have some vestigial gas pockets originating from lunar 


voleanos, but these, because of the extremely low gravity, are dissipated 
quickly into space. 
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base and hope to be in direct radio contact with it 
of emergency, or even to give hourly reports. 

One solution would be to station personnel on a numbe1 
of high mountain tops. These then could relay messages 
over fairly long distances. This, again, is impractical be- 
sause of the restricted horizon. Far too many people would 
be needed just for relaying purposes nd no expedition in 
the initial stages of moon explorati n could even think of 
transporting scores of people. 

Later on, automatic relays could of se be built, and 
probably will, although the cost of installing such a relay 
network, running in all directions extremely hostile 
world, will be astronomical. There is also the difficulty of 
reaching isolated plains, with whic noon 
Many of these plains are far from mountains, hence would 
always be isolated unless, of course, to build relay 
towers to stretch across these fia 

But we need not despair. Theré very simple, safe 
and practical radio communicati means f the moon’s 
first explorers. It will enable the first n on the moon to 
roam from pole to pole over thou miles and be 
constantly in touch with their luna as long as they 
are on the side of the moon facing tl : 

The signaling simply will be by rela the earth.§ 

For best operation, the explorers’ e-talkies, as well 
as their tank-car, will be equipped ectional dishpan 
radar type antennas. No extra pow: s necessary. The 
antennas will be directed toward the } e land, if it is in 
sight. If, because of the earth’s rotation, it is not, there 
will be listeners in other lands waiting t elay the message 
back to the moon. The total time of sucl ay transmittals 
—coming and going—is about 2! 1 

Before the expedition to the n 
stations are selected on earth to handle the luna 
on frequencies specifically assigned f 
This is obviously necessary as the inno too many 
earth—moon transmitters on the same freque1 lest jam- 
ming and confusion occur. Most probably 
be by code, many by phone. 

Such signaling is also qui isil from within the 
moon’s thousands of craters. T! atte neasure from % 
to 150 miles in diameter. lly tl ounded by 
a chain of high mountains, which often makes it impossible 
to signal by radio directly th? 
over short distances. It is not even possible to radio within 
one crater over 10 miles in diame , because of the sharp 
curvature of the moon and its sho yrizon. Hence, relay 
to earth is the best and surest mear 

There is one signaling means that we cannot test until 


abounds. 


faces. 


radio relay 
traffic 
such a purpose. 


mountains, even 


explorers have actually tried it o moon. 

It was Nikola Tesla who the zed that it should be 
possible to signal with alterne 1 currents only. 
No antenna was to be used. It is he, too, who, in his 
famed Colorado experiments, light ( tric light bulbs 
several miles from the transmitt he were no con- 
ducting wires 

Time will tell if long-distance g solely via the 
ground will prove practical on th H.G. 


ground connectior rt it the receiver. 


§The author was the first to point out earth—moon signaling in his article 
“Can We Radio the Planets?” in Radio Ne February, 1927. Nineteen 
years later, the US Signal Corps madée t f t moon contact on 111.6 
megacycles. The author’s predicted time 5 seconds; the actual 
time 2.4 seconds. 
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LO] 8) Si Pdoes the cleaning 


You can’t hear it—it’s above 20 kc—but 
when it comes to cleaning things, such as 
watches—ultrasonic sound is hard to beat 


By ROBERT F. SCOTT 
y TECHNICAL EDITOR 

HE uses of ultrasonics | 

growing by leaps and 

Among its applications 

medical field are the detecti 
cancer, destruction of harmful ¢ 
in inaccessible places and purificatior 
and emulsification of drugs. h dustry 
its uses range from tire testing an 
spection, drilling and machining 
materials, and flaw detection 
cleaning of precision parts an 


Type A-l 4 
Watch Master. re blies. If you’ve had a watch 
{ jewelry cleaned recently, the 


are good that the jewele 
maker used an ultrasonic cleans 


How ultrasonic cleaners work 
Ultrasonic energy is simply mechat 
ical vibrations whose frequency 
vary from just above the uppe1 
human hearing—around 20 k 
up into the megacycle range 
3 generally developed by feed 
—— output of an audio or rf gener: 
a transducer which converts th 
a {| "ay —_ trical energy into mechanical vibr: 
3! The most common types of 
— transducers are Ppiezoelect ric erysta 
1 ‘j and magnetostrictive. The piezoelectri 
crystal may be quartz as commonly use 
in oscillator control and wave filters, « 
Rochelle salt, barium titanate or simila 
Coil cores are part of the cleaning cups. They et ape = —~ — “ 
must be in place for the equipment to work. microphone cartridges. hen a higl 
frequency signal is applied, the cry 
tal vibrates at the exciting f 
The amplitude of the ultras 
tions is greatest at the cryst 
onant frequency. 
Nickel, iron, chromium, 
their alloys and most fe 
materials undergo a change 
sions when placed in a mag 
This effect—called magnetost 
varies with the material 
strength of the magneti 
most commonly used magné 
effect is the change in length 
axis of the magnetic field 
When the magnetostrict 
is in a constant field, its 
length is minute. Howeve1 
ing field causes the material t re 
and expand at a regular rate and 
up ultrasonic vibrations. The amplitud: 
Under the hood, layout is simple. Note TV type hori- of such vibrations is greatest w oe tl 
zontal output tubes which act as power amplifiers. length of the material is adjusted so it 


i} 
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is resonant at the exciting frequency. 
At resonance, the change in length may 
be as great as L X 10", or 1 part in 
10,000, where L is the length of the 
material. Off resonance, the change in 
length is generally limited to about 25 
parts in 1,000,000. The magnetostrictive 
effect decreases as the temperature in- 
creases, and disappears at the Curie 
point. (At the Curie point, magnetic 
properties cease to exist.) 

Magnetostrictive elements in trans- 
ducers are generally made of thin rods, 
tubes or laminations fastened together 
to make a core for the driving coil. This 
construction minimizes hysteresis and 
eddy-current power losses. 

The selection of the type of ultra- 
sonic transducer depends on the appli- 
cation and operating frequency, because 
the power in each wave varies inversely 
as the frequency. Crystals are much 
more efficient than magnetostrictive 
transducers, but are relatively fragile 
and cannot handle great amounts of 
power. They are used when the fre- 
quency is comparatively high and the 
power input is low. Magnetostrictive 
devices are sturdy, they operate at 
lower frequencies and can be designed 
to handle almost any amount of power. 
But they are temperature-sensitive and 
may not be suitable where temperature 
approaches the Curie point. 

Most cleaning operations consist of 
immersing the material to be cleaned 
in a solvent or detergent and scrubbing, 
either manually or by machine. In ultra- 
sonic cleaning, the scrubbing action is 
obtained by setting up ultrasonic vibra- 
tions in the cleansing solution. 


Cavitation 


When a high-intensity ultrasonic 
beam is passed through a liquid, bubbles 
ranging from microscopic to very large 
are generated. These bubbles or cavities 
may be empty or filled with gas or 
vapor expelled from the liquid. This 
bubbling effect is called cavitation. The 
size of the bubbles and their makeup 
depend on the liquid and the ultrasonic 
frequency. 

A considerable amount of power is 
stored in each of the millions of bubbles 
produced. As each bursts, it has an 
erosive action on solids immersed in 
the liquid. It is this erosive or scrub- 
bing action that is used in ultrasonic 
cleaning. One author compares the 
effect to the bursting of a bomb on the 
ground. Another feels that it is caused 
by variations in hydrostatic pressure. 
On half of the excitation cycle, the 
pressure increases and forces liquid 
into the pores of the material. On the 
following half-cycle, pressure is re- 
leased and the liquid erupts violently 
from the solid, carrying with it bits 
of surface material. No matter which 
explanation you accept, it is easy to 
see how cavitation is used for rapid 
removal of surface grime, dirt and film. 

The size of the bubbles and the power 
in them decrease with frequency. At 
low ultrasonic frequencies, the bubbles 
are comparatively large and have 
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Circuit of the WatchMaster, 
enough power to do a good cleaning 
job on open surfaces ‘but may be too 
large to penetrate deep recesses in 
closely fitted watches and _ similar 
assemblies. For cleaning watches, the 
optimum operating frequency is around 
30 ke. In this range, the bubbles can 
penetrate the smallest recesses and have 
enough power for efficient cleaning. 


WatchMaster* 


This instrument, shown in the photos 
and diagram, is designed for rapid 
cleaning of watches, jewelry and small 
parts. The cleaning process consists of 
four phases: an ultrasonic wash, a dip 
rinse, an ultrasonic rinse and a spin- 
dry that whirls the watch or part in a 
stream of warm air to remove the rinse 
solution. The ultrasonic wash, rinse and 
spin-dry are controlled by an adjust- 
able built-in timer. S1 controls the 
ultrasonic wash and rinse, and §S3 
controls the spin-dry motor and heater 
when the timer is on. 

The ultrasonic generator operates at 
35 ke. Magnetostrictive transducers are 
used because of their high stability, 
power-handling ability and_ relative 
immunity to temperature rise during 
normal operation of the equipment. 
The transducers exert a magnetic pull 
when energized. This effect is used to 
an advantage in the WatchMaster. The 
watch to be cleaned is demagnetized 
before being placed in the cleaner. 
Demagnetizing releases all magnetic 
dirt particles clinging to steel watch 
parts and permits them to be removed 
easily by the cleansing operation. The 
transducer pulls these dirt particles to 


*WatchMaster is manufactured by 
Time Products Ine., New York City. 
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MODES: OF VIBRATION: 


Synthetic quartz will supple- 
ment failing natural supply 
of crystals for frequency-con- 
trolled oscillators, filters and 


transducers 


By FRED SHUNAMAN 


MANAGING EDITOR 


UARTZ has long been used as 

a well-nigh perfect insulator 

for very low-loss circuits. It 

has another property that 

makes it a key material in the elec- 
tronics field. It generates electricity 
when twisted, bent or squeezed. And if 
a voltage is applied across the faces of 
a properly cut piece of quartz crystal, 
it bends, shears or otherwise distorts 
its shape, depending on how the crystal 
is cut and where the voltage is applied. 
When an alternating voltage is 
applied across the faces of a piece of 
quartz crystal, it vibrates at the fre- 
quency of the applied voltage. And 
since any solid object has a natural 
frequency at which it vibrates most 
easily, a crystal can be used to control 
the frequency of an electronic circuit. 
If the crystal is placed in the grid cir- 
cuit of a ‘tube whose plate circuit is 
tuned near the resonant frequency of 
the quartz, it starts to vibrate. The 
pulse of voltage fed back through the 
internal capacitance of the tube dis- 
torts the crystal, and the voltage change 
in the grid circuit as the crystal regains 
its original shape produces another 
pulse in the plate circuit. The quartz 
vibrates at its natural frequency, act- 


C 














- , oO 
Fig. 1—The basic crystal-controlled os- 
cillator. 
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ing like an inductance—capacitance cir- 
cuit of very high Q. This makes an 
excellent circuit (Fig. 1) for producing 
oscillations at an exact frequency, and 
crystal-controlled oscillators are used 
where frequency is important, for 
example in broadcast transmitters and 
even for the exact measurement of 
time. 

Quartz has other uses. As a trans- 
ducer—a changer of energy from one 
form to another—it is used in the out- 
put stages of ultrasonic generators. 
With large amounts of power applied 
to it, a quartz crystal produces very 
strong mechanical vibrations at its 
resonant frequency. Where output over 
a wide range of frequencies is required, 
as in a crystal headphone, or where a 
wide-frequency mechanical-to-electrical 
transducer is needed, as in a phono- 
graph pickup cartridge, other types of 
crystals with a much lower Q are 
normally used. 


The most selective circuit 

Quartz has one other very important 
use in communications—a use in which 
it acts as a double transducer with an 
electrical input and output. Such a 
crystal filter (Fig. 2) inserted in the 
intermediate-frequency stage of a radio 
receiver in which the bandwidth was 
measured in kilocycles can bring it 
down to a selectivity of a few cycles. 
In crowded communications bands 
where interference is a problem, and 
in separating the various carriers of a 
multiple-carrier wired or microwave 
commercial system, such crystal filters 
are practically a necessity. 

The crystal is placed in a bridge cir- 














cuit, formed by the secondary of the 
intermediate-frequency transformer 
(IFT in Fig. 2), the crystal and C2 
which balances out the effect of the 
crystal-holder capacitance. Selectivity 
is controlled by C1. It may be adjusted 
so the crystal appears as a_ series- 
resonant circuit in with the 
signal path to sharpen the response 
at the carrier frequency. C2 is used in 
conjunction with the crystal and its 
holder capacitance to form a parallel- 
resonant circuit in the signal path. C2 
may be adjusted so it puts a sharp 
notch in the response curve at the 
earrier frequency of an _ interfering 
signal. 

Though quartz is silicon dioxide, one 
of the world’s commonest minerals, 
quartz crystals big enough and pure 
enough to be cut up for communica- 
tions use are expensive and hard to 
get. Practically all of the United States 
supply comes from Brazil. That source 
couldn’t supply all the crystals needed 
during World War II, and the quality 
of crystals procured has been slowly 
deteriorating since, as if the best and 
easiest to procure had already 
exhausted. Large crystal users became 
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Fig. 2—A crystal in if stage improves 
selectivity by reducing bandwidth. 
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Fig. 3—Seal used on quartz growing 
chamber withstands 425 tons of pres- 
sure. 


convinced that another source of crys- 
tals would have to be found or another 
type of frequency control and filter 
cireuit adopted. 


Do-it-yourself crystals 

Experiments in growing quartz crys- 
tals were begun by Bell Laboratories 
shortly after the end of the war. 
Natural crystals are believed to have 
been formed from an aqueous solution 
under great pressure and at high tem- 
peratures. By imitating the forces of 
nature, it might be possible to make 
similar or even better crystals than 
the natural ones. 

Steel tubes 1 foot long and 1 inch in 
internal diameter were constructed for 
the first experiments. These were filled 
with a weakly alkaline water solution, 
a few cheap small quartz crystals 
dropped in the bottom of each tube and 
a small perfect “seed” quartz crystal 
hung at the top. Each tube was placed 
on a hot plate and insulation wrapped 
around its lower portion. The tempera- 
ture was raised to the point where a 
small part of the quartz crystals at 
the bottom of the tube dissolved into 
the solution. The temperature at the 
top was lowered, so the liquid could 
not hold as much quartz in solution and 
it was deposited on the seed crystal. 
This simple equipment did grow crys- 
tals suitable for many commercial 
applications. 

Since the Laboratories had shown 
the technique to be feasible, the project 
was turned over to Western Electric, 
the manufacturing branch of the Bell 
System, to work out a commercial 
manufacturing technique. 


Tooling up for big production 

The main problem was to devise a 
container. The 1l-inch tubes used in the 
laboratory experiments were too small 
for the larger sizes of commercial 
crystals and quite inadequate for the 
job of producing the large amounts of 
crystals Western Electric would need 
annually. But as the size of the vessels 
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increased, their strength had to reach 
almost impossible levels. Even when 
tubes that the engineers were sure 
would stand the gaff had been devel- 
oped, the question of sealing the vessels 
became critical. Several known types of 
seals were tried. The only difficulty: 
none of them were constructed to stand 
high pressure, high temperature and 
a corrosive solution at the same time. 
One of the most promising designs for 
high pressures, the modified Bridgeman 
seal, was omitted initially from serious 
consideration because the clearance be- 
tween the closure and the vessel below 
the seal area was believed likely to 
provide an opportunity for spurious 
crystal growth that would cement the 
vessel solidly together. 

With the best practical seals, the 
liquid, under pressures approaching 
25,000 pounds to the square inch, oozed 
out, giving up its quartz as it cooled 
and cementing the joints into a flinty 
mass. Taking a chance, the engineers 
hauled out one of the tubes and in- 
stalled a modified Bridgeman seal. The 
pressure helps hold this type of seal 
together (Fig. 3) instead of forcing it 
apart as in most of the others. It stood 
the 4125 tons of pressure applied to the 
cap without leaking. 


A successful setup 

The vessels finally adopted are made 
of a_ special chromium-molybdenum 
steel, are 6 inches in internal diameter 
and 9 feet long, with walls 3% inches 
thick. They weigh 4,000 pounds and are 
placed in a pit so their tops are only a 
foot above the floor. A number of 1-kw 
ring-shaped heating elements (band 
heaters) encircle the tubes, distributing 
the heat as it is needed. Thermocouples 
in holes drilled nearly to the inner 
surface of the tube and in the bottom 
indicate the temperature in the head 
in each of the two zones. The tem- 
perature in the lower portion is con- 
trolled automatically, but manual con- 
trols are still being used to adjust the 
heat in the growth zone of the tubes. 
The nutrient (pieces of fused quartz 
or small quartz crystals) that supplies 
the quartz for the process is suspended 
in baskets in the bottoms of the tubes, 
and the seed crystals placed in frames 
like that shown on our cover. 

Once the problem of a container was 
licked, various minor puzzles and diffi- 
culties turned up. Most serious was 
an epidemic of cracked crystals. Using 
universal troubleshooting procedures, 
engineers isolated the trouble to a 
particular part of the process by open- 
ing tubes at various stages of the 
process. Once the cracking trouble was 
pinpointed to the warmup period—the 
first 16 hours while getting up to 
operating temperatures—the trouble- 
shooters soon found that too great a 
difference of temperature between top 
and bottom of the tube was the cause 
of cracking. 

With a carefully controlled warmup 
process, rapid growth rates are possible 
and economic commercial production of 
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ing chamber. 


view of crystal grow- 


ystals seems estab- 
rystals have several 
advantages ove natural Their 
quality is uniformly high, and the seed 
crystals can be cut so the quartz grows 
in a way that produces crystals that 
can be cut with minimum wastage. 
Further reduction in the cost of quartz 
crystals may result in their introduc- 
tion in circuits where they are not now 
used. 

Thanks are due to Lynn Perkins 
and Richard A. Sullivan, both of West- 
ern Electric (¢ M Perkins assisted 
in obtaining both the cover photograph 
and material for the story, Mr. Sullivan 
furnished most of the information on 
which this article END 


RADIO FATAL TO MONKEYS 

Under cont conditions, radio 
waves can kill monkeys, said Dr. 
Pearce Bailey of the National Institute 
of Neurologica Diseases, in 
testimony a Congressional 
“Although we feel certain 
radio and radar are not danger- 
appears that certain 
placed in a particula 
to the head can make 


synthetic quartz « 
lished. The grown < 
ones. 


s based. 


closed- 
door before 
committee. 
that 
ous,” he said, ‘ 
frequencies 

position relative 
it happen.” 

He described work with 20 monkeys, 
half of which were killed, half saved 
by turning off the rf power in less than 
the 5 minutes required to produce 
fatalities under this setup. 
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Industrial electronics is a growing field, and someone has to keep the 
machinery rolling. The local electronic technician, who is right there 


on the spot, can make himself the man of the hour 
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G-E photoelectric relay counting 
valves leaving a heat-treating furnace. 


Balancing machine made by Westinghouse 
is used to balance motor rotors. 
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if 
By AARON NADELL 


NDUSTRY’S increasing use of 

tronic equipment automatically cr 

ates a growing need and opportunit 

for technicians capable of keeping 
such equipment in good operating co 
dition. 

Four general arrangements exist, and 
each will unquestionably expand: 

@ The manufacturer of the equip- 
ment maintains his own servicing or 
ganization. Many manufacturers prefe1 
this arrangement because it leaves then 
in complete control and gives them a1 
additional item te sell—service. This 
method has a grave and sometimes in 
superable drawback. If clients are seat 
tered or remotely located, the cost of 
a service call becomes prohibitive 
When this happens, both the manufac 
turer and client may look for competent 
local technicians to do the work. 

@ Local representation. Any compe 
tent local technician—radio-TV services 
technician, or others—may be appointed 
the manufacturer’s service representa 
tive in a given area on some form 
contract arrangement. The common 
setup is a dealership or distributorship 
In addition to selling the goods 
dealers, the distributor may take upo1 
himself the responsibility for its maiz 
tenance. Alternatively, maintenance 
may be the dealer’s responsibility 
Either way, the actual maintenance: 
may be carried out not by the deale 
or the distributor, but by techniciar 
whom the dealer or distributor hires, 
just as larger television shops hire TV 
technicians. 

@ The purchaser and user of the 
equipment may make his own servicing 
arrangements. A bank that uses a com 
puter may contract with a local ele 
tronics shop to visit, inspect and repair 
the computer at reasonable intervals 
or as necessary. Similarly, the loca 
movie theatre, whether indoor or drive 
in, may want such a contract to cover 
its sound equipment. Many manufac 
turers use a variety of electronic ma 
chines in all types of manufacturing 
processes. If a manufacturer has six 
entirely different electronic gadgets, 
each the product of a different manufa 
turer, it wouldn’t pay to have six main 
tenance technicians, representing six 
makers or dealers or distributors, visit 
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ing that one factory. It is far more 
economical for the manufacturer to con- 
tract with one organization to send one 
man who will take care of all six 
machines. 

@ A local technician employed by a 
local organization, who may (especially 
in the larger cities) represent some 
large, widespread service organization 
—RCA Service Co., Inc. or Altec Serv- 
ice Co., for example. The latter’s vice 
president, Mr. C. S. Perkins, says that 
Altec’s field force currently services 
closed-circuit TV systems, ultrasonic 
production devices, induction heating, 
electronic sorting, facsimile systems, 
garage and parking lot systems, and 
various other installations. 

Altec has offices in eight cities from 
New York to San Francisco, yet an 
outdoor movie proprietor or small 
manufacturer located far from any of 
them might get more favorable main- 
tenance terms from his local TV tech- 
nician who can visit the premises with- 
out making an expensive long-distance 
service call. However, few business 
products or services sell themselves. If 
the local electronic technician wants to 
sell his maintenance service to local 
business firms, he must go out and do 
an effective selling job. 

There are five areas of opportunities 
for the local electronics technician who 
wants to capitalize on industry’s need 
for electronic maintenance. Two of 
these are business opportunities; three 
others in employment. 

First, he can solicit or buy a dealer- 
ship or distributorship in any indus- 
trially used electronics product, and 
service the equipment as well as sell it. 

Second, he can expand an existing 
business for servicing domestic elec- 
tronic devices such as television sets to 
include repairing industrial electronic 
devices or, alternatively, set up a new 
servicing business for maintaining in- 
dustrial electronic equipment. Either 
way, he will solicit business from users 
of the equipment who are dissatisfied 
with the quality, cost or degree of 
promptness of the service they have 
been getting; from dealers or distribu- 
tors who would prefer to farm out their 
servicing obligations;. from manufac- 
turers who maintain their own servic- 
ing organizations but prefer not to 
spread them to remote areas involving 
long service trips, and from * service 
companies that prefer to farm out their 
business in places too expensive to 
reach, 

Third, fourth and fifth are the em- 
ployment opportunities: The competent 
electronics technician can get work 
(either on a full-time, part-time or 
emergency basis) from users of elec- 
tronics industrial equipment, from man- 
ufacturers or dealers or distributors of 
it, or from distantly located servicing 
companies. I find it best to contract 
for fixed salaried employment involving 
periodic inspections and answering of 
service calls when and if made. 

One particularly profitable service 
contract was with the Roxy Theatre, 
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Seventh Ave. and 50th St., New York. 
It was quite a while back, in the middle 
’30’s. The theater, which has roughly 
5,000 seats, had had the benefit of 
servicing by one of the largest service 
organizations in the country. They de- 
cided—with no sales effort on my part— 
to substitute one-man service by hiring 
me, instead of organizational service 
by a large service company. It worked 
out very well until the theater was sold. 
The new owners had a contract arrange- 
ment with another national service 
organization (not the same one the 
theater had used originally). Because 
of that, and not because of any dis- 
satisfaction with my services, they 
terminated the deal with me. 


Getting service data 


The primary source of servicing in- 
formation is the manufacturer of the 
equipment. He has the schematics, wir- 
ing diagrams, assembly drawings, 
troubleshooting data, and _ inspection 
and adjustment data. To duplicate all 
this information independently would be 
a formidable and impracticable task— 
though it has been done. The most prac- 
tical and economical procedure, by far, 
is to get the information from the 
manufacturer. However, the manufac- 
turer’s willingness to supply such data 
varies widely, not only according to his 
own policies but also according to who 
is requesting it. 

Many manufacturers follow a policy 
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of supplying all possible service data 
to anyone who asks for it. One funda- 
mental business reason for such a policy 
is that the firm concerned wants its 
equipment to work well and give the 
purchaser the utmost satisfaction, and 
such firms give as much help as they 
can to anyone who services their 
product. 

Others follow a somewhat more re- 
stricted policy and cooperate with serv- 
ice personnel and organizations only 
if they are convinced that such persons 
and organizations are qualified. Still 
others cooperate with their dealers and 
distributors by restricting service data 
to them and their representatives and 
employees. Manufacturers affiliated 
with a service organization sometimes 
restrict information to that 
organization. And there are infinite 
gradations and degrees. 

Mr. R. J. Chich, supervisor of field 
service for Cutler-Hammer Inc., writes: 
“We will always tend to help our cus- 
tomers help with service 
manuals, instruction books, drawings, 
parts lists and whatever else they re- 
quire to help maintain their equipment. 
We also anticipate that we will at some 
later date be in a position to help train 
men to handle our customers’ service 
problems if their organization wants 
such a program.” This is among the 
more liberal attitudes in the matter of 
supplying service information, but it is 
not uncommon. 

Whenever 


service 


themselves 


hard 


data are to get, an 
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Internal TV Ghosts 


Not all the bogus images on the screen are 
caused by multipath reflections. Read how to 
save time by looking inside the set for some 


ghosts. 


Finish Your Hi-Fi Cabinet 


Ever decide what to do with that speaker en- 
closure you built up to the “Suggestions for Finish- 
ing” point? This article, by a leading cabinet 
designer and maker, will tell you what to do with 
it, or with your other pieces of unfinished hi-fi 


furniture. 


What About A Home Study School? 


Oscilloscope Comforts 


There are a number of 
things you can do to 
make the No. 1 piece of 
test equipment more con- 
venient and easier to use. 


Discusses a number of advantages and disad- 
vantages of the correspondence schools the 
prospective student may not have thought of. 
Gives some suggestions on choosing a school. 
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Photoelectric color-register control for a 


multicolor printing press. G-E makes this unit. 


appeal for it routed through the actual 
user of the equipment is most likely 
to be effective. The user is the manu- 
facturer’s customer, the distributor’s 
customer, the dealer’s customer. When 
he asks for service information, he 
almost always gets it, and the service 
technician gets it from the user he 
serves. 

Thus, the electronic technician who 
proposes to sell his to local 
users of electronic devices should con- 
tact the manufacturer to see if servic- 
ing cooperation will be extended. If not, 
he should stipulate as part of any con- 
tract that the customer supply the 
necessary data. It is also possible that 
the customer already has all needed in- 
formation—it may have come with the 
equipment. 


services 


Service data and government manuals 

Electronic servicing data are easie) 
to come by during the last few years 
than previously, because so many items 


of equipment are sold both on the 
civilian market and (perhaps with some 
modifications) to the military services. 
The services in general refuse to accept 
delivery unless complete instruction 
manuals accompany the equipment. The 
reason for this requirement is the very 
large turnover, both in personnel and 
in apparatus, in the armed forces. 

To make the same instructions avail- 
able to civilian users of the same equip- 
ment, all that is necessary is to print 
up more instruction books—a compara- 
tively inexpensive procedure. Some- 
times, however, there is “classified” in- 
formation in those books and “classi- 
fied” details in the equipment. The 
equipment will not be sold to civilian 
users unless the hush-hush details are 
removed. If this can be done, the corre- 
sponding information must be removed 
from the instruction manuals; this may 
involve a matter of some small expense, 
but if the manufacturer wants to sell 
his wares in civilian markets he very 
often accepts that expense and pro- 
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vides himself with instruction manuals 
slightly modified from the military edi- 
tions. Either way, data and information 
are available for general distribution 
which some years ago would not have 
been available except at costs few 
manufacturers cared to accept. 

As of today, lack of information will 


not as a rule prove a barrier in servi 
ing all types of industrial 
equipment. 


Growth of the field 

The industrial electronic servicing i 
dustry is growing and will keep 
growing as industry uses more and 
more such devjces. Office machines, b 
ing machines, payroll machines, 
keeping machines constantly 
less mechanical and more 
As factories are increasingly aut: 
mated, factory machines are becoming 
and less manually operated an 
more and more electronically operated 
There is no indication or reasonable « 
pectation that these trends will be 
duced; there is every indication tl 
they will be intensified. 

Thus the demand for servicing indus 
trial electronic equipment must grow 
That demand also must appear in re 
mote and scattered places not withi 
easy reach of centralized servicing 
organizations, whether those of t! 
manufacturer or a wide-spread servi 
organization. The local electronics tec} 
nician, with or without a dealership 
distributorship, must come into his ow 

In its readers’ interest Rap10-ELE 
TRONICS will watch these developments 
very closely and will report on them ir 
these columns from time to time. END 
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Typical page of instructions from 
a military service manual. 
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A long-time service technician tells how to keep 


this type of horizontal oscillator circuit behaving 


TAMING THE SYNCHROGUIDE 


properly 


By WAYNE E. LEMONS 


HE Synchroguide is perhaps one 

of the most widely used horizontal 

syne circuits in the modern TV set. 

It is normally stable. However, 
when the circuit is internally upset by 
improper adjustments or component 
failure, it has idiosyncrasies unlimited! 
So, to troubleshoot a Synchroguide cir- 
cuit sensibly (see Fig. 1), the service 
technician must be familiar with its 
peculiarities. 

Even an engineer would not always 
make a good technician when repairing 
a Synchroguide, because the inoperative 
circuit no longer docilely abides by the 
engineering design built into it. A good 
practical technician, unencumbered by 
excess theory, may often find and repair 
the defect while a theory-oriented man 
is still wondering how it could possibly 
occur. It is much easier to apply the 
proper theory after the defect has been 
found! 

The Synchroguide breaks down into 
three parts: the blocking oscillator, the 
control circuit and the stabilizing cir- 
cuit. 

The blocking oscillator is rather con- 
ventional and may be redrawn as in 
Fig. 2. A number of good texts are 
available to explain blocking osciilator 
theory, but, for the practical technician, 
it may not be particularly important. 
All the technician has to know is that 
the circuit, properly connected, will 
operate if all components are OK. 


Stabilizing the oscillator 

The control circuit is somewhat more 
complicated and requires some expla- 
nation. For control it uses the pulse- 
width method—phase relations between 
the syne input and the sampling pulse 
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Fig. 1—Basic Synchroguide circuit. 


(through R11—C8) from the oscillator’s 
output are compared. Since the syne 
pulse occurs at a specific time as com- 
pared to the sampling pulse, the com- 
posite width is definite. When adjusted 
properly, the picture locks in_hori- 
zontally at this point. 

Should the oscillator slow down, the 
syne pulse appears on the sampling 
pulse earlier and the composite width 
of the grid pulse is greater. This causes 
the control section of the tube to con- 
duct for a longer period, increasing 
cathode bias in a positive direction. The 
cathode voltage is applied to the oscil- 
lator grid through resistor R9 (see 
Fig. 1). 

The more positive voltage from the 
cathode to the grid speeds up the oscil- 
lator. When the oscillator speeds up, 
the width of the composite pulse is re- 
duced and balance is re-established. The 
opposite effect reduces the oscillator’s 
frequency, if it should go up. 

Remember, as in most controlled oscil- 
lators, the control circuit cannot change 


Either waveform is correct. See fig. 3. 
the oscillator’s 
In fact, the contr 
ate before the oscillator changes fre- 
quency (1 cycle re). The correct- 
ing circuit the change of 
Actually, change 
sponds to frequency change of less than 
a few cycles in this discussion. The 
phase angle is, of course, changed when 
the oscillator changes frequency. 

In a circuit operating properly, the 
leading edge of the syne pulse always 


comes before the peak of the sampling 


equency very much. 
cuit should oper- 


operates on 


phase. hase corre- 
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Fig. 2—Basic circuit of blocking oscil- 
lator found in Synchroguide. 
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pulse, regardless of whether the oscil- 
lator is moving up or down in fre- 
quency. The shape and phase of the 
sampling pulse are controlled by R11- 
C8. 

The anti-hunt circuit consists of R5, 
C4, C5 and C3. It prevents overcor- 
rection, which would cause weaving. It 
also helps keep the oscillator from trig- 
gering on individual pulses or on noise. 


Stabilize the Synchroguide 

Network L3—-C9 is the stabilizing 
circuit, often called the phase adjust- 
ment. The correct setting for the circuit 
is important for stable Synchroguide 
operation. 

The stabilizing circuit is shock-ex- 
cited into sine-wave oscillation during 
the passage of the sawtooth blocking- 
oscillator plate current. It is interesting 
to note that this circuit is not resonant 
at the horizontal oscillator frequency, 
but is resonant at a somewhat higher 
frequency (about 1% times). This is 
apparent when we look at the Synchro- 
guide waveform on the scope. What we 
see is a sine wave superimposed on the 
sawtooth wave (see Fig. 3-a). 

The stabilizing circuit is needed be- 
cause a blocking oscillator tends to fire 
as soon as any pulse arriving at the 
grid makes the tube start conducting. 
It is obvious then that, if a large pulse 
occurred, at any time during the period 
just before the oscillator was ready to 
conduct, the tube would fire. This means 
that an unstabilized oscillator would not 
necessarily follow the sync-pulse fre- 
quency and could be triggered into oscil- 
lation by noise pulses, voltage changes, 
etc. 

The superimposed sine wave, how- 
ever, causes grid and plate voltages to 
go down during the time the oscillator 
would be most susceptible to random 
firing. The sine wave also causes the 
grid and plate voltage to rise very 
quickly from this low value so any 
triggering pulse has to fall near the 
natural frequency of the oscillator. This 
waveform is shown in Fig. 3-b and will 
be recognized as the normal Synchro- 
guide waveform! Stabilizing the block- 
ing oscillator is important to proper 
operation of the circuit, as we have 
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said, but it is also responsible for the 
condition called “mode hopping,” “gun 
boating” or “squegging.” 

This eomes about because (as men- 
tioned earlier) the stabilizing circuit is 
not tuned to the horizontal frequency. 
When the stabilizing circuit takes over, 
because of improper adjustment or a 
circuit fault, we get the characteristic 
condition. It is the effect that makes the 
raster appear to overlap in the center 
and is usually accompanied by an audi- 
ble output caused by the violent fiuctua- 
tion of the blocking oscillator. 

Actually the oscillator is firing twice, 
once during the normal peak of the 
waveform and once again when the sine 
wave or broad hump causes the tube to 
conduct. As the sine wave and the saw- 
tooth are not in harmonic relation, the 
erratic condition of squegging exists. 


Service 


A number of faults appear in the Syn- 
chroguide and are often hard to trouble- 
shoot—symptoms between one defective 
component and another are very simi- 
lar. 

Squegging is perhaps the most preva- 
lent defect and often happens when the 
set is off channel. It is a fair test of 
Synchroguide stability when it does not 
squeg off channel. This doesn’t mean 
that the Synchroguide should not be 
checked with an oscilloscope for the 
proper waveform. It will work even 
with an incorrect waveform but, be- 
cause it has a very critical squegging 
point, a slight drift may throw it into 
tantrums. Always check with a scope, 
using a low-capacitance probe at the 
test point (junction of L1, L2, L3). If 
a low-capacitance probe is not available, 
a 5-uzf capacitor in series with a direct 
probe will work satisfactorily. 

The waveform should conform with 
those shown in Fig. 3. Waveform C is 
recommended by some manufacturers; 
partially to compensate for drift in the 
circuit. You will note the sharp peak is 
about 10% higher than the broad por- 
tion of the curve. 


Drifting oscillator 


If the Synchroguide drifts more than 
a few parts in 15,000, it must be re- 


paired. No instrument available to the 
service technician can detect such small 
drift, so he has to work at the problem 
slightly backward. In nearly all cases, 
drift is caused by either the blocking- 
oscillator transformer or by leaky ca 
pacitors in the oscillator or control ci! 
cuit. Fortunately, only a few transform 
ers have been found defective, except 
some on specific runs of sets which are 
now out of production. The most fre 
quent cause of drift is leaky capacitors 
It is not unusual to find two or mor 
that are leaky and causing drift. 

As little as 20 megohms of leakage 
should not be ignored in any circuit, 
especially not in the Synchroguide. This 
is not leakage measured by a low-volt 
age ohmmeter. A regular ohmmeter is 
practically useless as a capacitor check 
er, yet many technicians still rely on it. 


Fig. 3—Synchroguide waveforms: a— 
Superimposed sine wave shown in heavy 
lines. b—Normal waveform at test point 
in Fig. 1. c—Some manufacturers 
recommend this waveform. 


A capacitor that shows a 1-megohm 
leakage on a capacitor checker using 
200 or 300 volts may show no leakage 
at all on a sensitive ohmmeter. 


Capacitor checker 

Fig. 4 is the circuit of an inexpensiv 
capacitor leakage tester that will find 
99% or more of the faulty capacitors in 
a Synchroguide or any other circuit. 
It applies about 300 volts to the capaci 
tor under test through an indicating de 
vice consisting of an NE 2 neon lamp. 
It is sufficiently isolated from the powe1 
line so that an isolation transformer is 
unnecessary. Just be sure you don’t 
make any connections to the instru 
ments’ chassis. One end of the capacito 
must be lifted for the test, of course, 
and the TV set should be disconnected 
from the power line to eliminate any 
possible false indication. The neon lamp 
will blink on, then go out if the capaci 
tor is good and there is no leakage. 

An spst pushbutton switch prevents 
accidental shock by shorting the test 
leads except during the test and dis 
charging the capacitor after the test. 

Check all capacitors in the Synchro 
guide circuit if drift is suspected. It 
doesn’t take very long and often saves 
untold grief. 

On occasion, and with certain cir- 
cuits, drift or apparent drift is caused 
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Fig. 4—Simple capacitor checker tests 
for leakage. 





by defects in the preceding sync circuit. 
If the oscillator will not lock in, except 
at the extreme range of the controls or 
perhaps not at all, the sync circuit 
should be eliminated as suspect by re- 
moving the syne tube or grounding its 
grid. If doing this affects the position 
of the controls very much, check the 
sync circuit. 


Off frequency 

A Synchroguide’s operating on the 
wrong frequency is often caused by the 
same things which cause drift. Another 
item which causes off-frequency opera- 
tion is a broken slug in the oscillator 
coil. This sometimes happens in ship- 
ment. Simply inclining the set to make 
the slug move in the coil form usuaHy 
uncovers this defect. 

An especially frequent offender is C6, 
the capacitor from the arm of the hori- 
zontal hold control (R7) to ground. On 
rare occasions, resistors may change 
value and cause off-frequency opera- 
tion. But this is not likely unless some 
other component in the circuit has 
caused extra current flow through them. 


Open resistors are common and often 
for no apparent reason. Resistors of 
normal tolerance may be used as re- 
placements in a properly operating 
Synchroguide. If a critical value of 
resistance is required to make the cir- 
cuit operate properly, there is probably 
another fault in the circuit. A normally 
operating circuit that suddenly develops 
trouble can never be considered cured 
just because a certain value resistor 
used to replace one of a different value 
causes the circuit to operate with ap- 
parent normalcy! A circuit that has 
worked will work again, so don’t do a 
makeshift repair—more than likely you 
will be borrowing trouble! 


Instability 

Improper adjustment of the phase 
stabilizing coil causes instability more 
often than almost any other one thing. 
It can also be caused by any of the 
troubles which result in drift or off- 
frequency operation. The point is, don’t 
let Synchroguides get you down. Even 
if it means checking each part sepa- 
rately, it is still worth the effort and it 
really doesn’t take long once you make 
up your mind to it. 

Don’t imagine that the instability is 
inherent. It just isn’t true! The Syn- 
chroguide will operate without in- 
stability. Don’t overlook C10, the de- 
coupling filter used in many designs. If 
it opens or develops a high impedance, 
instability is sure to result. A quick 
look across it with the scope will satisfy 
your mind on this one. Less than 0.5 
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times be 


istment without a 
mended, it can some- 
done with a fair degree of 
accuracy. 

Simply 
stabilizer 


connect jumper across the 
remove the sync 
from the either by lifting 
the syne tube or grounding its grid 
(not the control tube). 

Adjust the 
picture is floating by. 
the jumper and adjust 
phase until picture floats by with no 
instability. Reinsert syne and make any 
minor adjustment necessary to lock the 
picture. If a readjustment is 
required, it is likely that some com- 
ponent is defective, and the entire 
should be checked. 

The Synchroguide i 
erating properly, but 
stable otherwise. It 
internal troubles a 
any other circuit in the TV. A capacitor 
leaky by a given amount will give al- 
together different symptoms than the 
same capacitor with a different amount 
of leakage. It is impossible to picture all 
the symptoms prevalent in defective 
Synchroguides, but fortunately for the 
technician, they all bear a family re- 
semblance. So, a little experience, 
it shouldn’t be difficult to spot the wild 
Synchroguide and tame it right there 
on the spot! END 
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Day in the Service Shop 


E started the day with a Crosley 
H21CKBF. That the symptom was 
high-frequency disturbance was demon- 
strated by the fact it occurred only on 
channel 7. And since it remained a fixed 
distance from the top of the picture, it 
had to be in the vertical section. The 
entire lower quarter of the picture was 
mottled by faint moving lines at a slight 
slant to the horizontal (see photo be- 
low). The lines did not.remain as illus- 
trated but interleaved in a manner 
similar to the moire effect when the 
interlace is wobbly. 
Another receiver was used as a moni- 
tor to trace the trouble to the vertical 


output transformer. A short length of 
wire to the monitor set’s antenna was 
used as a pickup. The disturbance on 
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‘considerably 


By LAWRENCE SHAW 


the monitor set’s picture reached a max- 
imum when the probe wire was near the 
plate of the vertical output tube. 

A resistor wired across a section of 
the vertical output transformer (see 
Fig. 1) was the cure. This autotrans- 
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former had too high a Q, and the shunt 
resistor lowered the Q so it would not 
ring during the latter part of the sweep 
because of shock excitation of the sweep 
pulse. Similar cases with other sets 
have been cured by a resistor across 
the secondary or the primary winding. 
The value across a secondary section 
will be lower than across the primary or 
the primary section of an autotrans- 
former as shown here. It may depart 
from the 150,000 ohms 
used for this set. 

Next on the bench was a Montgomery 


Ward 25WG-3 This set may lose 
horizontal syne ( photo above) in- 
termittently because of capacitor C57 
Fig. 2) developing intermittent 
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Tape-transport panel of 
RCA TV tape equipment. 


By JULIAN L. BERNSTEIN* 


ELEVISION stations throughout 

the country are installing video 

tape recorders as rapidly as they 

can get them. A substantial num- 
ber of these machines are now being 
used by the networks for time-zone 
delay of their big shows as well as 
for prerecording programs, both in 
black-and-white and color. The ma- 
chine’s popularity stems from its many 
operational advantages. Improved reso- 
lution as compared to kinescope record- 
ings (resolution of a video tape re- 
cording is almost as good as a live 
program) and immediate playback 
after recording are two. The latter 
feature permits checking the final 
result as soon as a scene has been 
shot, without waiting for film proc- 
essing. 

RCA is currently manufacturing a 
television tape recorder. This recorder, 
mounted in six racks, was originally 
designed to handle color television sig- 
nals. A black-and-white version is also 
available—simply eliminate the rack of 
color equipment. To insure accurate 
timing and good picture quality, the 
recorder uses three servo systems, and 
is locked to the horizontal syne of the 
incoming video. Four tracks are re- 
corded on the tape: one for the video 
signal (complete with syne and color 
burst), the second for the associated 
sound, the third for control signals 
used to operate a part of the servo 
system, and the fourth for cuing infor- 
mation which may be needed in editing 
the final tape. The tape itself is 1-mil 
Mylar, 2 inches wide, with an extremely 
fine-grain uniform oxide coating. Stand- 
ard tape reels hold up to 4,800 feet of 
tape, giving 64 minutes of playing time 
per reel at the required tape speed of 
15 ips. 


Wide-band recording problems 

The basic difficulty in recording wide- 
band signals on magnetic tape is due 
to the tape and the playback head, 


*RCA Institutes, New York. 
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Putting color TV on tape isn’t easy. Neither is 


playing it back. 


It takes a heap of intere sting 


equipment to do the job. 


which together limit the band of fre- 
quencies that can be recorded. Play- 
back heads, for instance, have a rising 
characteristic of 6 db per octave, simply 
because the head output is proportional 
to the rate of change of the flux on the 
tape. Thus, if we have an adequate 
signal at some high frequency, as the 
frequency is reduced the output falls 
off. In other words, good high-frequency 
response is accompanied by poor low- 
frequency response. To illustrate, sup- 
pose we play back a test tape with 
signals ranging from 20 cycles to 20 
ke. Suppose also that at 20 ke we get 
a good strong signal. Then, at 10 ke we 
get 6 db less output; at 5 ke another 
6 db loss will appear, until finally, 
at 20 cycles, the output will be 60 db 
less than it was at 20 ke. The 60-db 
reduction is as far as we can go, for 
at this point the tape noise becomes 
excessive and blanks out the signal. 
The important point is that regardless 
of the upper frequency selected, today’s 
magnetic tape recording systems can 
handle only a range of approximately 
10 octaves. 

Let us now consider the video signal 
which extends from 30 cycles (neglect- 
ing the de component) to upward of 
4 mc—a spread of more than 18 octaves. 
To fit this wide band into a spread of 
10 octaves or less, early attempts split 
the video signal into smaller bands, 
each of which was then recorded sep- 
arately. Such a system is being used 
by the BBC in England. The RCA 
machine, however, translates the video 
information into a vestigial sideband 
FM signal which extends roughly from 
1 to 7 me, thereby reducing the band 
to several octaves. In addition, using 
FM permits recording all the signal at 
the saturation level of the tape, which 
improves the system’s signal-to-noise 
ratio. 

The FM signal recorded on the tape 
is unusual and deserves some mention. 
Customarily, the deviation and the 
earrier of an FM signal are much 
higher in frequency than the modulat- 


ing signal. In the television recorde 
this is not so. The deviation is much 
smaller, approximately 500 ke, and the 
carrier is in the vicinity of 5.7 m¢ 
What is more, the carrier frequency is 
not fixed. Instead, it is the lower limit 
of deviation, corresponding to the peak 
of syne in the original video signal, 
which is clamped to 5.2 mc. Thus, the 
carrier and the upper deviation limit 
vary with signal content. With this 
type of signal we get enough informa 
tion if the upper and lower deviations 
plus all of the lower first sideband and 
part of the upper first 
recorded. 

The width of the air gap in a play 
back head (distance g 
limits high frequencies. 


sideband ar 


across the ) 


When the 
physical length of 1 cycle on the tay 
equals the gap width, currents induced 
in the head by the positive 
tive half-cycles of the recorded signa 
cancel each other, resulting in zero out 
put. But the physical wavelength of 


and nega 


signal on the tape is determined 
both the frequency of the signal 
the speed with which the tape pa 
the head. 

At 15 ips, a 15-ke 
.001 inch of tape per cycle. To rep 
duce this signal, a maximum gap u 
of 500 micro-inches may be used. Now 
if we want to extend the upper fre 
quency limit beyond 15 ke, we « 
increase the tape’s speed so each cy« 
occupies more space along the tape 
decrease the gap width or perhaps bot} 

Suppose we reduce the gap width to 
100 micro-inches, which is about the 
smallest practical size we can build 
This extends the high-frequency 1 
sponse out to 75 ke. But we 
record frequencies much highe1 
this. Some simple arithmetic shows 
that if the tape speed is increased 100 
times, to 1,500 inches per 
would be able to record up to 7.5 m« 
Pulling tape past a recording head at 
this speed (which is equivalent to 90 
mph) means we would need about 450, 
000 feet of tape for a 1-hour progran 
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want to 


second, we 
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Fortunately, however, it is not the 
speed of the tape itself which is impor- 
tant, but the relative head-to-tape speed. 
So if we move the head as well as the 
tape, the problem can be solved. 

In the RCA recorder, four heads are 
mounted on a wheel which rotates at 
14,400 rpm (240 rps) while the tape 
is moved past this rotating assembly 
at 15 ips. The resulting relative head- 
to-tape speed is better than 1,500 ips. 

Fig. 1 shows the head-wheel assem- 
bly. The wheel has a 2-inch diameter, 
and the four heads are mounted at 90° 
intervals, +30 seconds of arc, around 
its circumference. Each head (see Fig. 
2) is held together by clamping blocks 
made of a nonmagnetic material. The 
gap width in the heads is 80 micro- 
inches, maintained by a spacer mounted 
between the pole tips. The gap length 
is 10 mils. Each pole face on the head 
is slightly curved to coincide with the 
wheel on which it is mounted. The 
inductance of each head is 25 uh at 
100 ke, and all are resonant at approx- 
imately 6.5 me. In the complete assem- 
bly, one lead from each head is con- 
nected to a slip ring which contacts a 
silver-graphite brush. A fifth ring is 
added to provide a common ground for 
all the heads. 


Recording the video signal 

The magnetic pattern laid down on 
the tape by the rotating heads may be 
examined visually. This is done by 
coating the recorded tape with a 
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carbonyl iron suspension and trans- 
ferring the resulting pattern to a sheet 
of paper with transparent tape. Fig. 3 
is a photograph of a typical section of 
recorded tape. To understand the pat- 
tern, let’s follow the recording process 
step by step. 

In the record mode, the tape is erased 
thoroughly and then curved to pass 
over the head wheel. All four heads 
are fed with the same video recording 
signal through the slip rings and 
brushes. As the head wheel spins the 
heads past the tape, the capstan moves 
the tape 15.6 mils for each quarter- 
revolution of the headwheel. This re- 
sults in a series of lateral tracks, as 
shown. Each track is 10 mils wide, 
leaving a guard band of 5.6 mils be- 
tween adjacent tracks. Because of the 
head wheel’s velocity, 18.4 horizontal 
lines are recorded on each lateral track, 
and 16 such tracks make up one field, 
which occupies only % inch along the 
tape. A frame is 32 tracks, or % inch 
of tape. 

Now, it is an axiom of tape recording 
that good contact between tape and 
heads is necessary at all times if a 
strong signal is to be recorded. To in- 
sure this contact across the entire tape 
surface, the tape is curved by a vacuum 
guide as it passes over the head wheel. 
The guide bends the tape into an are 
of approximately 113°. Since the heads 
are spaced 90° apart on the head wheel, 
and since they all receive the same 
recording signal, it becomes apparent 
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Fig. 2—Video 
head assembly. 


Fig. 3—Tape-track pattern 
(shown twice up in size). En- 
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developed magnetic tracks pro- 
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Fig. I1—Motor and 
head-wheel assembly 
with open vacuum shoe. 
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Fig. 4—Waveshapes of the head switchers, show- 
ing development of the final video output signal. 


that some duplication of information 
will appear. Thus, the last two lines 
on any track are the same as the first 
two on the next track. This overlap 
causes no trouble, as it is removed 
during playback. 

After the tape has passed the head- 
wheel, the other three tracks are added. 
Program audio is recorded at the top 
of the tape, as shown, while the control 
track and the cue track are recorded at 
the bottom, using separate heads for 
each track. A 240-cycle signal, derived 
from the rotating head wheel, is placed 
on the control track at this time. It is 
used in playback for accurate timing. 
A pulse occurring once per field is 
placed on the control track at the same 
time. This pulse identifies every vertical 
blanking interval and indicates where 
splices that won’t be visible to the 
viewer may be made. 


Servo systems 

Let’s turn our attention for a moment 
to the problem of playing back the 
recorded video signals. First, the 
rotating heads, which are now con- 
nected to the playback circuits through 
a relay, should be made to go over the 
exact same tracks laid down on the 
tape during recording. This provides 
maximum output and the best possible 
signal-to-noise ratio. Second, head- 
wheel speed must be accurately main- 
tained so the time required to read out 
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a line of video information is correct. 
And, third, any additional timing errors 
due to varying contact pressure be- 
tween the tape and the heads has to be 
corrected. To do this, servo control of 
the head wheel, the capstan and the 
vacuum shoe is necessary. Suppose we 
examine each one individually. 

Head-Wheel Servo. This circuit makes 
sure- that the head wheel is always 
operating at 14,400 rpm. The three- 
phase head-wheel motor is driven, 
through amplifiers and phase splitters, 
from a stable R-C oscillator operating 
at 330 cycles. Attached to and rotating 
with the head wheel is a tone wheel 
which provides 240- and 960-cycle 
pulses, assuming the wheel is spinning 
at the correct speed. 

In the record mode, horizontal syne 
is stripped from the incoming video 
signal and converted into 240-cycle 
pulses. These are compared to the 240- 
cycle pulses from the tone wheel and 
an error signal is developed if they are 
not at the same frequency or in phase 
with each other. The error signal 
changes the gain of the amplifier stage 
following the oscillator, which changes 
the head-wheel’s speed. 

In playback, the same system is used, 
but this time the tone-wheel signal is 
compared to the horizontal drive signals 
from the station’s own sync generator, 
thereby tying the machine into an exact 
timing reference. In the fast forward 


or rewind mode the head-wheel motor 
is disconnected from the oscillator and 
does not rotate at all. 

Capstan Servo. In the record mode, 
the two-phase capstan motor is driven 
from the 60-cycle line through appro- 
priate amplifiers but without any servo 
control. However, the velocity of the 
capstan determines the physical wave- 
length of the 240-cycle signal 
recorded on the control track. 

In the playback mode, the control 
track signal is read out by the same 
head which recorded it and compared 
to the 240-cycle signal being generated 
by the tone wheel. The resulting error 
signal controls a 60-cycle R-C oscillato1 
which drives the capstan. To see how 
this is done, let us assume that fo. 
some reason the capstan speeds up 
slightly at one point in the recording 
process. In turn, the wavelength of the 
240-cycle control-track signal increases. 
In playback, then, the control-track 
signal could not be in step with the 
240-cycle tone-wheel signal and the 
error signal would be, let’s say, some 
positive de value. This increases the 
oscillator’s frequency, speeding up the 
capstan to the same extent as in the 
record mode. If, on the other hand, 
the capstan had slowed up during 
recording, the control-track signal read 
out in playback would be out of step 
with the tone-wheel signal in the oppo 
site direction, producing a negative- 
going error signal which would slow up 
the capstan. A manual control is incor- 
porated into the capstan servo circuits 
to adjust the capstan speed initially so 
each sweep of the heads across the tape 
is centered on the recorded tracks. 

Shoe-Position Servo. During the re- 
cording process the vacuum guide, 01 
shoe, which holds the tape against the 
heads is locked in position. As the heads 
rotate past the tape, they dig into the 
tape surface, causing some slight 
stretching. In playback, if the shoe is 
improperly positioned, this stretching, 
small as it may be, might cause a tims 
displacement of the horizontal lines read 
out by any one head. Furthermore, no 
two machines exert exactly the same 
pressure on the tape. So, if a composite 
tape made up of segments recorded on 
several different machines is to be 
played back, the head-to-tape pressure 
must be properly adjusted for each 
segment. This is done automatically by 
the shoe-position servo. 

Briefly, the servo circuit applies a 
correcting voltage to a motor which, 
through appropriate gearing, moves the 
vacuum shoe in or out the required 
amount. Manual controls are provided 
in the circuit to compensate for the 
effects of changing temperature 01 
humidity. 


being 


Video playback 

In the playback mode, the rotating 
heads pick up the signal from the tape. 
A record—playback relay connects each 
head to separate preamplifiers and 
equalizers, which raise the signal to a 
suitable level. Now it is necessary to 
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switch from one head to another so 
that the two-line overlap which appears 
at the bottom of one track and the top 
of the next is eliminated. At the same 
time, the nonoperating heads (those 
not actually in contact with the tape) 
must be disconnected from the circuits 
that follow, to remove any noise they 
might produce. 

A very important requirement of the 
switching system is that switching 
transients and noise must be invisible 
in the final picture. For this reason, the 
switch between successive heads is 
made during the horizontal sync inter- 
val of any one of the last three lines 
which appear on the track. The line 
selected is unimportant, since the next 
track duplicates the information being 
switched out in any event. 

In the RCA recorder, switching is 
handled by two separate units: a 4 x 2 
switcher which combines the four-head 
signals into two composite signals, and 
a 2 x 1 switcher which selects the sync 
period during which the switch is made. 
In the 4x2 switcher, all four head 
signals are delivered to two sets of 
diode gates which are opened and closed 
by a square wave triggered from the 
240-cycle tone-wheel signal. Fig. 4 
shows the waveshapes of the switcher. 

Two heads which are 180° apart on 
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the head wheel, called heads 1 and 3 
for convenience, are combined into a 
single signal since at no time will they 
both be in contact with the tape simul- 
taneously. Thus, output A represents 
the playback signal of alternate tracks 
on the tape. Similarly, the outputs of 
the other two heads (2 and 4) are 
combined into output B. No attempt is 
made at this time to remove the two- 
line overlap between channels A and B. 
So each block in the output signal 
represents 18.4 lines of video infor- 
mation. 

Channels A and B are now fed into 
the 2 x 1 switcher, which also uses 
diode gates. In this circuit, however, 
the gates are opened and closed by a 
combination of the 960-cycle tone-wheel 
pulse and one of the horizontal syne 
pulses from the last three video lines 
on the track. Switching is done by 
having the 960-cycle pulse deliver a 
get-ready signal to a stabilized multi- 
vibrator. The first horizontal sync pulse 
to arrive after it triggers the circuit. 
The output pulse of this multivibrator 
triggers a second multivibrator, which 
is used to insure switching should the 
first circuit fail to operate. 

The video output from the switchers 
is still FM so it is routed to a demodu- 
lator. The demodulator’s output is a 
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Vig. 5—RCA TV recorder rack layout. Scope is for rapid checks of system operation. 
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ERVICE technicians frequently 
ask why so many of the newer 
receivers do not maintain the de 
component of the video signal. 

The full answer to this question takes 

in both design and merchandising de- 

cisions. 

All early black-and-white 
used de restorers. The early color sets 
also used them. More recently, color 
receivers have gone to dc-coupled pic- 
ture-tube feed, and have eliminated de 
restorers. On the other hand, far fewer 
black-and-white sets are using de cou- 
pling, although de restorers have been 
equally eliminated. 

All black-and-white television re- 
ceivers are divided into three classes 
from the manufacturer’s viewpoint. 
The public tends to prefer either the 
“economy” or the standard type. The 
deluxe set runs a distant third. These 
three types of receivers can be roughly 
classified as in the chart. 

A few receivers use ac-coupled cir- 
cuits to the video output stage, but take 
care of de restoration in the output 
tube, which is de-coupled to the picture 
tube (Fig. 1). Its grid is driven into 
grid current, and it functions as a diode 
rectifier on syne tips. Restoration is 
not complete, because the grid—cathode 
perveance is less than that of a suitable 
diode. 

Many designers hesitate to use de 
coupling (in black-and-white receivers) 
because they feel that drift in compo- 
nent values could cause objectionable 
shift in the tubes’ operating points. 
This point of view is summed up in the 
statement that the justification for 
eliminating the de component is the 
fact that viewers do not generally 
complain about the loss in picture 
quality. The same logic applies to band- 
"TT reduction from 4.1 me in early 

VIDEO TOO} TO PIX TUBE GRID 


ial al 


. 1—Partial de restoration without 
using a separate diode. 
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as shown in Fig. 2. The peak-to-peak 
voltage to be handled here is not given 
in service notes. However, being high, 
you must use a capacitor that will with 
stand the crest voltage—4 or 5 kv. 


Picture smear 
“Can you offer any suggestions re- 
garding picture smear and _ trailing 
whites inan RCA 6T53? Using a 1,000- 
ohm pot across the antenna terminals 
with a 300-ohm resistor between the 
arm and chassis, I am able to obtai) 
a very acceptable picture, with 
noticeable smear. However, the pot 
must be readjusted on rainy days. I us: 
two folded dipoles.—R. M., New York 
From the data given, I would suspect 
tuner trouble. Either there is a very 
bad mismatch from the lead-in to the 


less 


TV RECEIVER CLASSIFICATION 


Characteristic 


Sensitivity (uv) 6 
Selectivity* P 
Noise figure (db) 6 
Bandwidth (mc) 3.5 
Video drive (volts) - 150 
If stages : 4 
Age : Gated 


amplified 
__ Automatic 


Age range control 
Linearity control Yes 
Linearity accuracy (%) 10 
Dc restoration 

or coupling 
Line-voltage tolerance (%) 
Underwriters approval 
Audio drive (watts) 


*Figures refer to 


receiver, 
input signal voltage 
to which the receiver is tuned. 
receivers to 3.5 me in deluxe sets. 
Designers say that syne percentages, 
black level and white level are not 
always closely maintained by trans- 
mitter operators. High noise pulses or 
strong interference, and line-voltage 
variation are also cited as reasons why 
de restoration can be omitted. Blank- 
ing circuitry becomes more elaborate 
when a dc restorer tube is used, al- 
though this is not a drawback of the 
de-coupled video amplifier. 
In the final analysis, the increased 
cost tends to tip the balance against 
maintaining the de component. 


Yoke arcing 

We are working on an RCA KCS83A 
which is arcing from one winding of 
the yoke to the other, causing a short. 
We have repaired or replaced the yoke 
three times within the last 3 months, 
which takes care of the trouble from 2 
days to 2 months. All components asso- 
ciated with the circuit are found to be 
OK. Please list components or condi- 
tions which could cause the trouble.— 
J. S. M., Stanford, Ill. 

This report is typical of spurious 
damper transients, which break down 
the insulation between the yoke wind- 
ings. This trouble can often be cured 
quickly by connecting a 150-uuf capaci- 
tor from plate to cathode of the damper, 
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adjacent-channel 
for a given picture-detector output, 
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selectivity. Example: a delux 
requires 250 times as much 


tuner, or the tuner is regenerative. Th 
first test to make is an rf 
check with a sweep generato1 
scope. You will probably find a very 
peaked and unstable response. Tune) 
repair work is a specialized job and, if 
the tuner is faulty, you may wish to 
replace it outright. 


response 
and 


Red is green 

In an RCA CT-100, 
red are displayed as green, while 
smaller areas remain normal. On eithe) 
side of the red areas, all hues contain 
ing red at any. saturation have a green 
ish cast. All hues on either side of large 
red areas shift in color. 
color sync is lost completely, and rain- 
bows appear on the screen.—J. W. R., 
Jr., New York, N. Y. 

This is evidently a symptom of faulty 
burst separation. The first step is to 


6AX4-GT 


large areas of 


Sometimes 


FLYBACK 
Fig. 2—A 150-uuf capacitor with a 
proper voltage rating will bypass spuri- 
ous transients that break down yoke 
windings. 
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check the de voltages in the burst am- 
plifier and keyer circuit, shown in Fig. 
3. It is possible that this will indicate 
the trouble area. If the de voltages are 
correct, make waveform checks with a 
scope (4 mec) and_ low-capacitance 
probe. Check peak-to-peak voltages and 
waveshapes of the burst and the keyer 
pulse. These are specified in the re- 
ceiver service notes. While using the 
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Fig. 3—Shifting color reproduction can 
be caused by faults in the burst ampli- 
fier and keyer circuits. 
scope, do not fail to check the de sup- 
ply lines for abnormally high ac volt- 
ages. The de supply must be reasonably 

clean for proper circuit operation. 


Check sweep generator 

What is the proper procedure for 
testing a sweep generator with a de- 
modulator probe?—C. N., Belleville, 
N.. Be 

The generator’s output cable should 
be terminated in its characteristic re- 
sistance (usually about 75 ohms). This 
avoids cable resonances which can cause 
lack of flatness. A suitab!e demodula- 
tor probe is shown in Fig. 4-a. Operate 
the generator on 10-mc sweep width. 
Tune it to 23 me and to 44 me center 
frequency for an if output check. 
Operate the scope on 60-cycle sine-wave 
sweep. Use the 0-volt base-line func- 
tion of the generator. Phase the 60- 
cycle sine-wave sweep for proper lay- 
over of trace and retrace. The scope 
pattern should appear rectangular, as 
shown in Fig. 4-b. Note that some sim- 
plified sweep generators have a complex 
mixture of output frequencies. With 
such units, the test shows the composite 
flatness (or lack of flatness) of all the 
frequencies in the output. The more 
elaborate sweep generators are de- 
signed to supply an unmixed signal 
output. 


Too much width 

I am working on a@ receiver which 
has been converted from a 10-inch tube 
to 17-inch. It is a 630 chassis, converted 
according to the January, 1952, issue 
ef RaApIo-ELEcTRONICS. It has a Du- 
Mont H1A1 flyback and Y2A1 yoke. 
I am getting too much width. If I use 
a smaller width coil, it overheats. 
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appreciate your interest in our prob- 
lems.—G. S., Kenilworth, N. J. 

If the receiver is operating OK other- 
wise, I would suggest that you use a 
large width coil, and supplement it with 
a sleeve of aluminum foil under the 
yoke. Reduce the width to any desired 
extent by adjusting the number of 
layers of foil. 


Low frequency problem 

I em working on an RCA 21S362MU 
which operates satisfactorily on the uhf 
and upper vhf channels. 
channels 3 and 5, a vertical black line 
appears on the raster just to the left of 
the center line. The line modulates the 
picture in a herringbone fashion. The 
line disappears when using a CRT sub- 
stituter.—J. R. McC., Warren, Ohio 

This is one of the symptoms of para- 
sitic oscillation in the damper circuit. 
It can be suppressed by inserting heater 
chokes in series with each of the leads 
to the damper tube. In some cases, the 
parasitic is generated by the horizontal 
output tube instead of the damper. The 
cure is the same for the output tube. 


However, on 


De restorer 

I am installing a de restorer circuit 
in a Hoffman receiver, according to the 
enclosed diagram. I suppose that the 
next job will be to find a suitable re- 
trace-elimination circuit, unless this is 
not necessary when dc restoration is 
used.—W. L. J., Pasadena, Calif. 

You are quite correct in your sup- 
position. If a de restorer circuit is 
used, retrace elimination is not nor- 
mally required. The syne tips are 
clamped to black level. On the other 
hand, if the picture tube is weak, 
brightness may be forced by advancing 
the brightness control too high, and 
retrace lines will then appear. 


Spot killer 
In a Hoffman 21M1438U, chassis 300- 
21, we replaced the 21YP4 with a 
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ircuits can 
be used. You wil ften find that a 
simple high-resist bleeder at the 
picture tube, as in Fig. 5, is 
satisfactory. 
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No sound or picture 

RCA 
symptoms of no sound or raster. 
fuse resistor in the B-plus line was 
burned out. I replaced it, and the 
GAU4 dampe? started to arc. It 
also The receive 
for 5 6CZ5 
plate was running red. 
6CZ5 circuit 
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replaced. 
minutes and the 
output) 
series resistor to t/ 
charred. This trouble recurred prompt- 
ly. Then, after replacing the original 
tubes, the set has been operating over 
a week.—H. C., New York, N. Y. 
probably in the 
circuit. The 
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The basic trouble 
vertical multivibrator 
6CG7 grid will go from 


zero or a small positive bias 
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multivibrator fails. In turn, the bias 
failure to the 6CZ5 causes excessive 
plate-supply drain. The fuse resistor 
and series resistor blow, the damper 
arcs and sound disappears with picture 
with this current demand. The multi- 
vibrator in this chassis is an exten- 
sive circuit. Each component must be 
checked out, including the vertical out- 
put transformer to find the intermit- 
tent. 


2\- or 24-inch conversion 

We have a job that calls for convert- 
ing a Zenith 24H20 from a 19AP4 to 
a 21-inch or 24-inch picture tube. 
Would this be a practical conversion?— 
V. S., Wittenberg, Wis. 

A 21EP4 is easier to sweep than a 
19AP4 and is a very practical conver- 
sion. However, the picture size is not 
much greater, because the 21EP4 has 
a rectangular screen. Although a 
24AP4 could be used, a standard con- 
version kit is necessary. Of course, the 
much higher price of the 24-inch pic- 
ture tube would make the conversion 
cost about twice as much as the 21-inch 
conversion. 


Horizontal pulling 

I have spent considerable time in an 
attempt to correct pulling at the top 
screen in a Crosley H-21HCWHb. The 
chassis has been worked over by several 
technicians, without locating the mal- 
function.—E. M. N., Westbrook, Me. 

This is a typical symptom of sync 
clipping caused by slightly low age 
bias. Apply override age bias to deter- 
mine if a slightly higher bias will cor- 
rect the trouble. If this works, adjust 
the age circuit to supply the needed 
bias. There are other possibilities, such 
as spurious ac in the de supply lines. 
However, the most likely trouble area is 
the age system. END 


“You want a place to put your antenna, 
don’t you?” 
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INE dreary months the dxer 
waits ... for those magic days 
in June, July and August when 
TV and FM bands go wild for 

hours and, occasionally, even days at a 
time. Sporadic E skip, bringing in 
stations 400—2,500 miles distant. Tropo- 
spheric bending, sending high-band vhf 
and uhf signals on the snow bands, and 
FM signals on the hi-fi band, hundreds 
of miles beyond the horizon. Meteor 
scatter, with two of the biggest showers 
of the year during the period—Yes, 
June, July and August DO make TV 
and FM dx interesting. 

And the dxer who does not make the 
most of this period is probably the 
fellow who complains how poor condi- 
tions were this year, when September 
rolis around. Some readers have asked 
what a good dzing timetable might 
look like. Or in other words, what is 
the best way to make the most of the 
time you have available for dxing. We 
feel that many hours are wasted by 
the dxer who concentrates on vhf when 
he should be watching uhf, etc. In short, 
many good openings are missed by being 
at the wrong place at the right time. 
Newcomers to dxing might find the fol- 
lowing table helpful, while old hands 
will probably have one all worked out 
from past experience. All times are in 
local standard time. 

The validity of table below runs 
through the period of June 15 to Aug. 
10, with no allowance made for the 
meteor showers listed in the table of 
meteor showers. 


Aurora and F2 

Continuing with our section devoted 
to an explanation of the various forms 
of dx reception on the TV and FM 
bands, we discuss Aurora and F2 dx 
this month. 

Aurora: One of the least understood 
forms of dx reception involves the re- 
flection of a TV (and possibly FM- 
band) signal from the Northern Lights 
display. Actually, there is no concrete 
information to confirm that the visible 
aurora display (Northern Lights) acts 
as a mirror for the TV signals. It is 
more likely that reflection of the sig- 
nals is from a region in the ionosphere 
not visibly lighted by the magnetic 
disturbance which causes the auroral 
displays. Aurora reception is always 
garbled by the rapidly changing (oscil- 
lating) reflecting surface on the aurora. 
In fact, the garbling is so bad that 
the video is almost always unwatch- 
able, and audio is distorted. Under some 
conditions, audio on low-band channels 
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(2-6) becomes identifiable, but hardly 
hi-fi quality. Aurora reception is great- 
est during years of high sun-spot activi- 
ty and is a spring and fall phenomenon. 
Best hours—1800—0200 LST. Great 
Lakes and Canadian dxers have the 
advantage. 

F2 skip: Also coinciding with high 
sun-spot activity, the F2 layer of the 
ionosphere (180—250 miles above the 
earth’s surface) reacts to the bombard- 
ment of its surface with high-energy 
particles from the sun by acting mors 
and more like a mirror to TV signals 
(there has never been a verified incident 
of FM-band reception via F2, nor of 
TV skip above channel 4). F2 skip is 
a fall and early winter phenomenon fo) 
TV signals in the 41—55-me range 
(European TV channels are in this 
range) during the peak 2—4 years of 
the 1ll-year sun-spot cycle. On a few 
very rare occasions, at the peak of peak, 
the particles from the sun spots (bom 
barding the F2 layer) may allow US 
TV frequencies (channel 2) to skip 
over paths 2,200-3,500 miles long. Fo: 
all practical purposes, we can forget 
about F2 reception until the fall of 
1967! (The sun-spot cycle peaked ir 
January, 1958.) 


Feb. 16, 1959 

From British Honduras, in Central 
America, to the State of Washington, 
and all points between along the 
Pacific coast, the Sporadic E type open 
ing which occurred on the TV band 
on this evening was most unusual. It 
seemed to be limited to areas west of 
the Rockies, with special emphasis 01 
the path from Arizona and southern 


Type DX Channels 


Time Area of USA 


0500-0900 Trops 2-83, FM Midwest 
South, 
Northeast 


Pacific Coast 
0700-1000 
1130-1400 


ESkip 
E Skip 


| 2-6, FM All Areas 


| 2-6, FM —s West 


South 


East, 
South 


1300-1600 | ESkip | 2-6, FM 


Trops Great Lakes 


Atlantic Coast 


1500-1800 14-83 


ESkip | 2-6, FM 
ESkip | 2-6 


1700-2200 All Areas 


2100-2300 


Pacific Coast 
South 
2300-0200 East of Rockies 


2300-0500 


E Skip 2-6, FM 
Trops | 2-83, FM East of Rockies, 
| Pacific Coast 
Trops 2-13,FM | Great Lakes 

| South 

| Atlantic Coast 


0000-0300 
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METEOR SHOWERS © 
Time (LST) 
Maximum 


Burst 
Rate 


Direc- 
tion 


Name Date 


Grade 


Pons 

Winneckeid (June 27-30 1500-1800 NW-SE 
1830-2230 E-W 
SW-NE 
NW-SE 
ew 
SW-NE 


2330-0300 
July 14 2100-2330 
| 0130 

0330-0600 


Capricornids July 18-30 2300-0200 
2200-2300 


0130-0430 
0830-1130 


Aquarids | July 26-31 0000-0100 
0100-0500 E-W 


2330-0300 NW-SE 
0300-0800 E-W 
0800-1130 SW-NE 
NW-SE 
E-Ww 
SW-NE 





Cygnids 





E-W 

SW-NE 
NW-SE 
SW-NE 


SW-NE 


Perseids 


| July 25-Aug. 4 


| 


>>| 72/00 ®@n | 020 


| 


> 


Perseids | August 10-14 
| 


1700-1930 
2130 
2330-0200 


Cygnids _| Aug. 10-20 


ou o>> 


California to northern California and 
southern Oregon. 

Ron Pugh—Fort Bragg, Calif.— 
noted reception from Phoenix and Tuc- 
son stations on channels 3, 4 and 5, 
at 1915 PST. Then at 2030 the opening 
peaked, and KOLD-TV, channel 13, 
Tucson, 800 miles, sneaked through for 
5 minutes of some sort of very un- 
usual high-band skip. We also have 
several reports of heavy interference 
in the 152-me police band at the same 
time that evening, with stations in 
Lake County in northern California, 
talking to stations in the Imperial 
Valley along the Mexican border. The 
last time such an opening occurred was 
in the spring of 1956, just before the 
sun-spot cycle started its meteoric climb. 
Could be that this summer will bare 
close watching on all quarters. 


Dx predictions 

Meteor Showers: The June 20-—Aug. 
30 period is just about the best meteor 
shower time of the entire year. In col- 
umn after column, we mention that 
through careful dxing practices both 
TV and FM dxers can log burst recep- 
tion from stations 500—1,500 miles away 
any day of the year. Yet few dxers 
seem to give MS dx a play. Perhaps 
the problem is that too few dxers know 
how to MS dx. Comments are invited 
as to why you haven’t made use of this 
form of dxing, TV and FM alike. 

Readers are referred to the FM—TV 
Dx column for March, 1959, for an 
explanation of the use of the table of 
meteor showers. 

Trops: During the past few years, 
the month of June has gone out with 
a real bang-up ground-wave opening, 
affecting vhf and uhf alike, over much 
of the USA east of the Rockies. Watch 
for signs of general fringe-area im- 
provement around June 30 (5 days 
either side) and again near July 20—27. 
If vhf coverage is good out to 500 miles 
in one direction or more, keep an eye 
on the uhf band for stations over sim- 
ilar distances in the same direction(s). 
Late evening trops openings (2300- 
0300 LST) often provide good coverage 
along the Great Lakes, eastern sea- 
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board and Gulf area. Atlantic seaboard 
dxers should be aware of the special 
potential during the last 2 weeks of 
August. Seaboard openings are usually 
first apparent around 2000 LST with 
reception peaking around 2400 (mid- 
night). 

E-Skip: This type of dx often drops 
in frequency around June 15 and does 
not regain full strength until around 
June 25-28. Good openings may be 
expected in eastern, southern and west- 
ern areas during June 25—July 5, with 
special emphasis between 0700-1000, 
1200-1400 and 1700-2100 LST. Another 
good series of openings is likely to hit 
all areas of the country from July 20 


Scope as 


TELEVISION 


to July 29, with special emphasis be- 
tween 1000-1400 and 1600-2000 LST. 
Watch July 27-28 for special action. 
Other openings of stature can 
be expected on most other days during 
the predictions period. 


lesser 


Reporting forms 

As a special service to readers of 
this column, we make dx logging and 
reporting forms available for both FM 
and TV dx work. Readers need only 
send a postcard with their name and 
address to FM—TV Dx Column Rapio- 
ELECTRONICS, 154 W. 14 St., New York 
11, N. Y. The report forms are free, 
of course. END 


Spectrum Analyzer 


By R. M. CENTERVILLE 


OU can use a sweep generator to dis- 

play the harmonics of a square wave, 
sawtooth wave, sync pulse or any other 
waveform on a scope screen. Just use 
the hookup shown in the diagram 
below. 

Connect the rf sweep and marker 
generators in parallel and feed their 
outputs to a demodulator probe and 
scope. Also feed the square wave or 
other waveform to be analyzed to the 
probe. The marker generator puts a 
bug on the swept trace at the zero- 
frequency point. 

As you tune the marker generator, 
the bug moves across the trace. Hence, 
you can mark off %-, %- or l1-mce 
intervals. When the waveform to be 


INJECT HERE WAVE- 


FORM TO BE ANALYZED SCOPE 


HORIZ SWEEP IS 

PHASABLE 60 

SINE-WAVE VOLTAGE 
How to use a sweep generator to display 
harmonics of a square wave. 


analyzed is added to the circuit, marker 
bugs appear along the swept trace. As 
in the photo (it shows the harmonics 
in a distorted 250-kec sawtooth wave- 
form), there is one bug for each har- 
monic. 

By its location along the base line, 
each bug shows the frequency of the 
waveform’s harmonic. Each bug also 
shows, by its height, the relative volt- 
age of the harmonic. Thus the arrange- 
ment is an electronic Fourier analyzer. 
Any waveform can be analyzed for 
even and odd harmonics, and their 
voltages, with this easy to use arrange- 
ment. 


Here are a few useful operating tips: 

1. The demodulator probe is not a 
good modulator for low-frequency wave- 
forms. For low-frequency waveforms it 
is advisable to include a standard rf 
modulator using rystal diode between 
the demodulator probe and the other 
test equipment. (This removes low- 
frequency interference from the scope 
pattern.) 


2. As you vary the frequency of the 


Square-wave harmonics show up as bugs 
on the scope screen trace. 


square-wave input (if you are analyzing 
a square wave), you’ will see all the 
bugs running toward or away from 
zero frequency point on the trace. This 
is because the spectrum shifts with the 
fundamental frequency of the square 
wave. 

3. Unless the marker generator is 
tuned to bring zero frequency to the 
end of the pattern, you will have a 
twin display, which repeats itself. This 
is not desired, as it contributes nothing 
to the information obtained and can be 
confusing. 

4. The demodulator probe is not 
strictly linear for low input voltages. 
When the available voltages are weak, 
the heights of the bugs will not be 
strictly proportional to the voltages of 
the harmonics. The stronger harmonics 
will appear somewhat emphasized. Keep 
the input to the probe at least above 
1 volt to obtain accurate oscilloscope 
indications. 
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Part 


I—The truth about transistors 


may be startling. There are many com- 


mon 


as true, which just aren’t 


misconceptions—things accepted 


ANSISTORS... 


fact and fiction 


By LOUIS E. GARNER, JR. 


HEN Dr. Lee de Forest in- 

vented the triode amplifier in 

the early 1900’s, he laid the 

foundation stone for the 
enormous electronic industry we know 
today. Before the invention of the triode, 
no practical amplifying device had been 
available to electrical or radio design 
engineers, and, for many decades after 
its development, the vacuum tube ruled 
supreme in its field. Since there was no 
prior art in the use of electronic ampli- 
fiers, the terms amplifier and vacuum 
tube became synonymous 
to many. 

As a result, 
Bardeen and 
transistor in 
century after 
triode—this 
amplifier 


expressions 


when 
Brattain 


Drs. Shockley, 

invented the 
1948—nearly a_half- 
the invention of the 
completely new type of 
was introduced to a technical 
world whose thinking was already 
heavily oriented in terms of vacuum- 
tube technology. 

It was only natural for engineers 
and technicians to try to equate tran- 
sistor operation, design techniques and 
circuitry in terms of vacuum-tube oper- 
ation—even though the two devices are 
based on entirely different principles. 

Design engineers, for example, de- 
veloped and used the “theory of duality” 
—a design method based on the dual 
characteristics of vacuum tubes and 
transistors. 

Thus, the vacuum tube was 
sidered to be a voltage amplifier and 
the transistor a current amplifier. 
Transistor circuit design was carried 
out using vacuum-tube design tech- 
niques by first converting circuit pa- 
rameters into their dual. Resistances 


con- 
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became conductances, voltages became 
currents, inductances were tre:.ted as 
capacitances, and so on. Once a design 
had been completed, each parameter 
was converted back to its dual. 

The technically workable but awk- 
ward theory of duality, when combined 
with an incomplete understanding of 
transistor behavior and a tendency to 
think of all transistors in terms of the 
now obsolete point-contact units, re- 
sulted in a number of basic misunder- 
standings about transistor operation. 
Today, these misunderstandings limit 
the effectiveness of design engineers 
and, at the practical level, seriously 
hamper the work of technicians and 
service technicians called on to assem- 
ble, or maintaining transistor. 

Whether you work with transistors 
as a hobby or as a profession, and 
whether your approach is at the design 
or the practical level, your job will be- 
come easier (or your hobby more enjoy- 
able) if you dispel any misconceptions 
you may now have about 
and start to think in terms of semi- 
conductor rather than vacuum-tube 
operation when dealing with transistor 
circuits. 


transistors 


Common misconceptions 
Let’s take a look at the more common 
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present-day misconceptions regarding 
transistor operation. 

Transistors are noisy. True enough 
at one time, and true today as far as 
some types are concerned. However, a 
properly designed and selected tran- 
sistor may have a lower figure 
than a vacuum tube of comparable 
quality. An important factor 
the absence of excessive thermal agi- 
tation (which contributes to noise gen 
eration in vacuum tubes) most 
transistors operate at relatively low 
temperatures. 

Transistors are unstable. The first 
transistors were point-contact units. 
These transistors, by their very nature, 
had very high gain—so high, that they 
exhibited a negative resistance 
teristic in some circuit configu 
As a result, amplifier circuits 
these components had a tendency to 
oscillate and oscillators would often 
change their mode of operation. To 
combat this tendency, the 
circuit configuration (see Fig. 1) was 
almost mandatory when point-contact 
units were used in practical equipment 
Modern transistors, on the other hand, 
are very stable, and a properly de 
signed transistor amplifier may have 
superior stability characteristics when 
compared to a vacuum-tube amplifier 
with similar performance specifications. 

Transistors are low-frequency devices. 
This is one of those odd misconcep- 
tions that persist and are difficult to 
trace. The first (point-contact) tran- 
sistors were not low-frequency devices. 
Many point-contact units could be used 
as amplifiers and oscillators well into 
the amateur radio bands. True, the 


noise 


here is 


since 


charac- 
ations. 


using 


common-base 
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first low-cost (junction) transistors 
were essentially audio devices, but high- 
frequency transistors have been avail- 
able commercially for several years. 
Today, units can be purchased across 
the counter which may be used as 
oscillators and amplifiers into the hun- 
dreds of megacycles, and experimental 
transistors have been developed which 
operate into the thousands of mega- 
cycles. 

Transistors are low-power devices. 
Another of those hard-to-dispel mis- 
understandings. Transistors are highly 
efficient because they require only mi- 
crowatts of power when handling micro- 
watt signal levels. This, plus the fact 
that early transistors were limited to 
milliwatt ratings, has led many to feel 
that the transistor is basically a low- 
power device. However, today we have 
transistors capable of handling kilowatt 
loads, and multikilowatt transistors are 
in the works. Especially interesting is 
that the first large-scale commercial 
application of transistors was as power 
amplifiers in auto radio receivers. 
Today, transistors are often preferred 


Fig. 2-a—Important internal imped- 
ances in the vacuum tube, b—and in 
the transistor. 


to vibrators, vacuum tubes and rotary 
motor generators, as power inverters 
and converters. 

Transistor bias voltages are critical. 
This statement becomes true if we 
replace the word “voltages” with “‘cur- 
rents,” and is easy to understand if we 
think of the transistor as a current- 
(rather than voltage-) amplifying 
device. 

Adherence to this misconception has 
resulted in many authors suggesting 
that transistor batteries should be 
replaced if their voltage measures 10% 
low. In practice, a transistor power 
supply battery’s internal impedance is 
much more important than its terminal 
voltage in determining circuit opera- 
tion. A battery with high internal 
impedance may cause interstage cou- 
pling through the power supply, result- 
ing in distortion, oscillation and other 
equipment defects. 

Transistors are similar to vacuum 
tubes. A common misconception result- 
ing from attempts to explain transistor 
behavior in terms of vacuum-tube 
operation, this statement is completely 
wrong unless modified to read: Tran- 
sistors are similar to vacuum tubes only 
in the respect that both are amplifying 
devices. 

Aside from differences in construc- 
tion, physical shape, size, basic prin- 
ciples of operation, internal impedances 
and methods of application, these two 
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devices perform almost 
fashion. 

Except at uhf, where lead inductances 
become important, a vacuum tube’s 
important internal impedances are its 
interelectrode capacitances and its cath- 
ode—plate resistance, as shown in Fig. 
2-a. There is no direct connection be- 
tween any pair of electrodes. The 
cathode—plate resistance is actually a 
unidirectional stream of electrons in a 
yracuum—they can flow from cathode 
to plate but not vice versa. 

In a transistor, on the other hand, 
there is a direct resistive connection 
between each pair of electrodes in addi- 
tion to the interelectrode capacitances, 
as shown in Fig. 2-b. And these resist- 
ances are bi-directional—current can 
flow in either direction (although a 
higher resistance may be offered to 
current flow in one direction than in 
the other). 

There are 


in opposite 


other differences. In a 
vacuum tube, plate current is at a 
maximum with zero grid and 
decreases as bias voltage is increased. 
In a transistor, collector current is at 
a minimum with zero base bias, and 
increases as bias current is increased. 

In a vacuum tubke, in general, an 
increase in bias voltage reduces stage 
gain. In a transistor amplifier, on the 
other hand, an increase in base bias 
current increases stage gain. This 
characteristic is important in under- 
standing ave action in transistor re- 
ceivers. 

A class-B vacuum-tube amplifier is 
operated with a moderately high grid 
bias. A class-B transistor amplifier is 
operated with close to zero base bias 
current. 

As a general rule, most vacuum-tube 
oscillators are class-C amplifiers. Tran- 
sistor oscillators are generally class-A 
amplifiers. This is important to the 
service technician determining whether 
a local oscillator is functioning properly. 


Half-truths 

A couple of statements about tran- 
sistors are part true and part untrue. 
Some did apply in the early days of 
transistors, but today are meaningless. 

Transistors are temperature sensitive. 
This is one of those half-true half- 
false conceptions often used as an 
argument for vacuum tubes and against 
transistors. Actually, the vacuum tube 
is more temperature-sensitive than the 
transistor, but is equipped with a built- 
in oven to help maintain its tempera- 
ture. 

Transistor operating characteristics 
do vary with their temperature. And 
since most transistors are used under 
ambient temperature variations, the 
circuit design must compensate for 
possible temperature variations if opti- 
mum circuit operation is to be main- 
tained. Now in the development stage 
are semiconductor devices capable of 
operating between 2° Kelvin and 
1,500°C. 

Reversing battery voltage will ruin 
transistors. This is the most common 


bias, 
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misconception of all, mainly because it 
is sometimes true. It is repeated fre- 
quently in books and magazine articles. 
To understand how this came about, we 
have to go back to the old point-contact 
transistor and to its almost mandatory 
common-base circuit configuration 
Fig. 1). 

When a transistor is 
common-base circuit, its 


(see 


used in the 
emitter—base 
for- 
direction. In 
furnished by 


junction is gene biased in its 
ward or low-resistance 
Fig. 1, this bias is 
BATT1, with emitter-base current 
limited only by BATT1’s value, the 
emitter load’s de resistance and the 
very low emitter—base impedance. The 
collector junction, on the other 
hand, is biased in its reverse or high- 
BATT2. Here, 
collector—bas« s determined by 
BATT2’s value (which is relatively 
high compared to BATT1), by the col- 
lector load’s de resistance and by the 
relatively high collecton imped- 


base 
resistance direction by 
cu nt 


base 
ance. 

Under these conditions, 
tor bias battery (BATT2) 
the collecto junction 
biased 


if the collec- 

is reversed, 
will be 
low-resistance 
direction, and current will rise 
to a value determined primarily by 
BATT2’s volt and the 
de resistance. If the 
load has a low d 
tor current may rise to the point where 
the transistor is damaged. 

Today, however, th 
circuit is seldom used 
ment. The common-emitter configura- 
tion, shown in Fig. 3-a, is by far the 
most popular. With this circuit arrange- 
ment, battery polarity 
will not damage the transistor. In rare 
instances, the circuit may even perform 
better with reversed battery polarity 

Referring to Fig. 3-a, a p-n-p tran- 
sistor is used as a common-emitter 
amplifier. A battery, BATT, 
furnishes bass current through 
voltage and _ collector 
bias through load R3. 
bias current is d mined primarily by 


in its rward ol 


collector 
collector 
esistance, the collec- 


load’s 


common-base 
in practical equip- 


reversing tne 


divide 


3ase 


| BATT 
title 
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Fig. 3—How reversing battery polarity 


affects circuit operation: a—Typical 

common-emitter amplifier using a p-n-p 

transistor, b—3-a redrawn to emphasize 

junction biasing. c, d—Correspond to 

3-a, and-b, respectively, but with battery 
polarity reversed. 
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Fig. 4—Typical two-stage R-C-coupled 

amplifier. P-n-p transistors in the com- 

mon-emitter configuration are used in 
both stages. 


the battery voltage and R1—-R2’s ratio. 
Collector current is determined by the 
battery voltage, by R3’s value and by 
the transistor’s base bias. 

The basic circuit has been redrawn 
in Fig. 3-b to better illustrate inter- 
electrode junction biasing. Note that 
the base-emitter (n-p) junction is 
biased in its forward direction. There 
are two junctions between the emitter 
and collector electrodes. Thus, the posi- 
tive side of the battery (BATT) con- 
nects to a p-type electrode (emitter) 
while the negative terminal connects to 
another p-type electrode (collector). 

Let’s suppose, now, that BATT’s 
polarity is reversed. This condition is 
illustrated in Figs. 3-c and 3-d, cor- 
responding to Figs. 3-a and 3-b, re- 
spectively. 

With BATT reversed, the base—emit- 
ter (n-p) junction is now biased in its 
reverse or high-resistance direction. As 
a result, base bias current will drop to 
a very low value. 

Referring to the collector circuit, 
we find that the positive side of the 
battery still connects to a p-type elec- 
trode (collector in this case), while 
BATT’s negative terminal is still con- 
nected to a p-type electrode (emitter). 
Thus, there is virtually no change as 
far as collector-emitter impedances are 
concerned, except for the drop in base 
bias current which, in itself, tends to 
reduce collector current. 

In other words, reversing the battery 
polarity in this circuit reduces (rather 
than increases) both base and collector 
currents. In most cases, collector cur- 
rent will be reduced almost to cutoff 
and the circuit will no longer operate, 
but the transistor will not be damaged. 
In fact, transistor damage due to over- 
load is less likely to occur with reversed 
than with normal biasing. 

Under rare conditions, however, cir- 
cuit operation may be improved by re- 
verse biasing—a circumstance which 
has caused much scratching of heads 
among experimenters and engineers 
who have accidentally connected a bat- 
tery to a test circuit with reverse 
polarity. 

To see how this can happen, refer 
again to Fig. 3. Suppose, now, that the 
transistor is very leaky. Under these 
conditions, considerable collector cur- 
rent may flow even without base bias, 
and a small bias may take the tran- 
sistor to saturation. In this case, apply- 
ing a small reverse base bias might 
well reduce the collector current to the 
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point where linear circuit operation is 
possible. The fact that collector voltage 
polarity is reversed at the same time 
may be relatively unimportant. 

At this point, you may wonder why 
one outer electrode is called an emitter 
and the other a collector, if they can be 
used interchangeably. It’s a matter of 
convention, coupled with the fact that 
the emitter is generally designed to 
perform this role better. 

Several firms manufacture symmetri- 
cal transistors in which the collector 
and emitter electrodes have almost 
identical characteristics. Here, either 
can be used as an emitter or collector. 

Leaky coupling capacitors will ruin 
transistors. This is another of those 
half-truths deriving from vacuum-tube 
circuit operation. It might never have 
become a common misunderstanding 
had not a national service technicians’ 
magazine published a feature article 
pointing up the dangers of leaky cou- 
pling capacitors in transistor circuits. 

The effect of a leaky coupling capaci- 
tor in a R-C-coupled amplifier can be 
determined by an examination of the 
basic circuit shown in Fig. 4. 

In this circuit, two p-n-p transistors 
are used as common-emitter amplifiers. 
A single battery supplies all operating 
currents. Base bias for the first stage 
is supplied by voltage divider R1—R2; 
for the second, by R4—-R5. R3 and R6 
serve as collector loads for the first and 
second stages, respectively. Capacitor 
C couples the two stages. 


In a typical circuit, Rl and R4 will 
be about 47,000 ohms, R2 and R5 about 
3,900 ohms, and R3 and R6 about 4,700 
ohms. C is generally an _ electrolytic 
with a value between 2 and 20 mf. The 
battery may range from 1.5 to 9 volts. 

Referring to Fig. 4, suppose that C 
became leaky, or even shorted, what 
happens? 

If C is shorted, R3 and R4 are con- 
nected in parallel and their total re- 
sistance drops to a value somewhat 
under that of the lower unit (for 
example, a little under 4,700 ohms). 
The second stage’s base bias current 
will increase somewhat, but not enough 
to damage the transistor, since bias 
current is limited by the de resistance 
(R3 and R4 in parallel) in series with 
the base electrode. 

What about collector current? It can 
increase, too, due to the increase 
in base bias, but its maximum value 
is limited by the collector load re- 
sistance (R6) and BATT’s voltage. 
supplies 9 volts. The maximum col- 
lector current that can flow is less than 
2 ma, well within the maximum ratings 
of commercially available transistors. 

Thus, a leaky coupling capacitor in 
a circuit similar to that shown in 
Fig. 4 may introduce distortion and 
clipping, but will not damage the tran- 
sistors unless the collector loads have 
very low dc resistances. 

Next month we will examine some 
typical transistor circuits with an eye 
toward servicing. TO BE CONTINUED 


New Miniature Pots 


INIATURE variable resistors espe- 


cially suited to mounting into 
printed-wiring boards or wherever 
space is at a premium are now being 
manufactured by Centralab. These small 
pots come one to four units on a single 
steatite base. Base is available with 
small brackets (see photograph) and 
with either long wire leads or plug-in 
terminals. The variable arm may be 
adjusted by hand, with any screw- 
driver, or with a large Allen wrench or 
small hex socket. A wide range of 


values from 1,000 ohms to 5 megohms 
is being supplied. Because of the steatite 
base construction, other components 
can be wired directly onto these pots, 
making complete subassemblies for 
later insertion into the main chassis or 
assembly. Units are rated at % watt, 
have linear taper and breakdown volt- 
age of 1,250. They are being supplied 
by Centralab to manufacturers of origi 
nal equipment only, and are already 
showing up in some of the newer tele 
vision receivers. END 
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ABC's of MOBILE RADIO 7 
Om 


By LEO G. SANDS 


AST month we took a look at the 
fees charged and the personnel re- 
quirements for mobile servicing. 
Now we continue with a brief 

survey of tools and instruments for 

faster repairs. 


Frequency measurement 
Transmitter frequency must be meas- 


ured to an accuracy prescribed by 
applicable FCC regulations. With split- 
channel operation, these regulations 
have been sharply tightened. Several 
manufacturers offer frequency meters 
for this purpose. Some are crystal- 
controlled and are useful for measuring 
from one to four transmitter frequen- 
cies. Continuously tunable frequency 
meters are also available and can be 
used for measuring any frequency with- 
in their tuning ranges. When measuring 
transmitter frequency,the FCC requires 
an entry in the log which indicates the 
frequency as measured in kc, not just 
“OK within limits.” 

A suitable frequency meter is rela- 
tively expensive, but essential, costing 
from about $250 to as much as $2,500. 
Its accuracy must also be checked at 
frequent intervals against a secondary 
frequency standard or signals from 
WWV, the US Bureau of Standards 
radio station. 

Electronic counters are also used to 
measure transmitter frequency accu- 
rately. These instruments indicate fre- 
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Part VI—Test 
service technician 


quency directly in megacycles and 
kilocycles. 

A way of measuring frequency devia- 
tion of FM transmitters must also be 
provided. A frequency-deviation meter 
is often a built-in feature of a crystal- 
controlled frequency meter. A separate 
deviation meter is generally used with 
continuously tunable frequency meters. 
Now that split-channel operation is in 
common use, frequency-deviation meas- 
urement is more important than ever. 
Excessive deviation can cause harmful 
interference to others operating on an 
adjacent channel. 


Power measurements 

Transmitter power output can be 
measured roughly by using a lamp as 
a dummy load for the transmitter and 
noting its brilliance. But this is a very 
rough measurement. An rf wattmeter 
indicates actual rf power delivered into 
a calibrated dummy load. Without such 
an instrument, actual power output is 
only a guess. Such an instrument is also 
extremely valuable when testing trans- 
mitter tubes by substitution, noting any 
improvement as new tubes are substi- 
tuted. 


Test devices 


Most mobile radio equipment manu- 
facturers offer special test meters for 
use with their equipment. They are 
usually provided with plugs which con- 


instruments 


and tools fe the mobile-radio 


nect directly to the equipment being 
tested and measure grid-drive and plate 
current of certain well as 
various voltages. Such instruments are 
extremely valuable servicing aids. 
Typical of the general-purpose testers 
for mobile rad servicing is the Ben- 
dix Radio 2TM-1 battery-operated port- 
able test set shown schematically in 
Fig. 1. This instrument includes a 
crystal-controlled signal generator, a 
20,000-ohms-per-volt dc voltmeter, a 
relative field-strength indicator and 
metering for tuning Bendix as well as 
Dumont, Motorola and Link mobile 
radio equipment when suitable adapters 
are used. 
Sockets are I 
nally mounted « 


stages as 


vided for four inter- 
ystals (XY101, XY102, 
XY103 and XY104) and one socket 
(XY105) external plug-in 
crystal. They are connected to a front- 
panel SELECTOR switch which enables 
the user to select any of four semiper- 
manent output frequencies between 250 
and 7,000 ke for if alignment and a fifth 
for use when a hf, vhf or uhf signal is 
required, with frequency determined by 
the plug-in crystal. 

When switched to use one of the 
internal crystals (position 1, 2, 3 or 4 of 
$101), the output of the 1AD4 oscillator 
(V101) is fed directly to output jack 
J101. When set to use the external 
crystal (position 5 or 6 of S101), the 
output of the oscillator is fed to the 
1AD4 amplifier (V102) and then to 
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Fig. 1—Circuit of the Bendix 


J101. Position 5 is for output fre- 
quencies between 36 and 50 me and 144 
and 174 me. Position 6 is for 24~—36-mc 
and 450—460-me signals. Trimmer C109 
is provided for tuning the amplifier 
stage’s input. Attenuator R108 varies 
the amplitude of the output signal. 
Attenuator switch $102 when set in the 
MIN (minimum) position cuts the out- 
put by an additional 6 db. 

When used as a relative field-strength 
meter, a telescoping whip antenna is 
plugged into J101. The rf signal picked 
up by the antenna is rectified by diode 
CR102, and the signal strength is meas- 
ured in terms of de by the 0-50 dec 
microammeter. Here again switch S102 
can be used as a two-step attenuator. 

Metering of various circuits of mobile 
equipment being tested is by the 0-50 
de microammeter through various resis- 
tor networks which limit current so that 
only 3 volts de is required for full-scale 
deflection of the meter. An 18-position 
switch (S103) permits selection of up 
to 17 circuits (and one “off” position). 
When required, the 0-50 microammeter 
may be used directly by pressing push- 
button S105, which shorts out the series 
resistor. 

In addition, the instrument may be 
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used as an independent dc voltmeter 
with three de voltage ranges (3, 60 and 
600) available at pin jacks J102 and 
J103. 


Shop power supply 

Since mobile units are operated from 
a 6- or 12-volt de source, a suitable 
power supply should also be provided 
in the shop. If a rectifier is used, it 
should have good regulation character- 
istics so that available voltage will not 
drop beyond limits when a mobile unit 
is switched from “receive” to “trans- 
mit.” 

Often, storage batteries are used 
which are shunted by a battery charger 
as shown in Fig. 2. In a vehicle equipped 
with a 6-volt battery, the voltage reach- 
ing the equipment may vary between 
5.5 to over 7. When a 12-volt battery is 
used, the range may vary from 11 to as 
much as 15 volts. These field conditions 
must be duplicated in the shop so that 
variations in transmitter power output, 
frequency deviation and receiver sen- 
sitivity can be checked at various input 
voltages. 

Those who contemplate servicing rail- 
road radio equipment will require a 
source of de at 32 and 64 volts. Most 


Radio 2TM-1 portable test set. 


railroad passenger cars are equipped 
with 32-volt and locomotives with 64 
volt batteries. Voltage variations are 
apt to be considerable. Special shop 
power supplies for this purpose are 
manufactured by Electronic Communi- 
cation Equipment Co. (Chicago). 
Those who can afford it should con- 
sider a multi-voltage motor generator 
set which will deliver 6, 12, 24, 32, and 
64 volts de for shop operation of mobile 
radio equipment used in automobiles, 
trucks, materials-handling vehicles and 
trains. Such motor generator sets, 
equipped with magnetic amplifier volt- 
age regulators as well as manual volt- 
age adjustments, are available on a 
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Fig. 2—Battery-charger arrangement for 
the shop is used to duplicate field oper- 
ating conditions. 
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Fig. 3—Antenna mounting tool speeds 
installation of whip antennas. 


custom-built basis from such rotating 
electrical equipment manufacturers as 
Bogue Electric Manufacturing Co., that 
specialize in the design of special power 
supplies. 


Test jigs 

When a radio-TV repairman pulls a 
chassis, he generally brings the whole 
set including the speaker to the shop. 
But, when removing a mobile unit for 
shop repair, the control head, cabling, 
speaker, microphone and antenna sys- 
tem are left in the vehicle. Obviously, 
substitutes must be provided in the shop 
in the form of a test jig which dupli- 
cates conditions in the vehicle. 

For any one type of equipment this 
is easy. But, when a shop services 
several makes, it takes ingenuity to 
design a jig that works with all sets. 
Sometimes, several jigs are provided to 
meet all requirements. When designing 
test jigs, it is important that all field 
conditions be duplicated. The various 
equipment manufacturers are generally 
eager to provide the necessary informa- 
tion. 


Tools 

Very few special tools are required. 
However, every once in a while a service 
technician or a manufacturer devises 
a new tool which makes servicing or 
installation easier and is worthy of 
special mention. 

Motorola, for example, recently intro- 
duced a new antenna mounting tool 
(Fig. 3) which speeds up installation of 
whip antennas on 1958 Fords and other 
ears which have a middle groove run- 
ning the length of the rooftop. It flat- 
tens the groove and provides firm 
seating for the antenna washer to 
prevent leakage and assure a secure fit. 


Typical service problems 

A survey indicates that defective 
tubes are the most frequent causes of 
trouble, followed by worn-out vibrators 
and failures of selenium rectifiers. In 
some makes of sets, capacitor failures 
are common; in others they seldom 
occur, even after 10 years of use. 
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When replacing parts, especially 
in rf circuits, exact replacement parts 
must be used to avoid improper opera- 
tion due to slight variations in electri- 
eal characteristics. 

Relays, frequent sources of trouble, 
require careful attention. Relay con- 
tacts should never be sandpapered, only 
burnished with a proper burnishing tool. 
It is better to replace a doubtful relay 
than chance further field failures. 

Dynamotors require proper main- 
tenance. One who is not familiar with 
servicing rotating electrical equipment 
should farm out such repairs to elec- 
trical shops with the required know- 
how. 


Equipment modifications 

Much of the equipment now in serv- 
ice can be improved by making factory- 
specified modifications. Information on 
such modifications can be gleaned from 
applicable service manuals, and the 
necessary parts can usually be obtained 
from the equipment manufacturer. 

Many sets can be modified for split- 
channel operation by replacing if filters 
with new types which provide greater 
selectivity. Some are lumped filters, 
replaceable as a unit In some sets, one 
or more if transformers or filters may 
be replaced with more selective types. 

Several equipment manufacturers 
build transistor power supplies which 
can be added to existing sets as a vibra- 
tor replacement. Most 6-volt sets can be 
readily modified for 12-volt operation 
by rewiring heater circuits and re- 
placing the power transformer and 
vibrator. 

These modifications can mean more 
income for the service shop equipped to 
perform them. 


RADIO 
Getting into the business. 


To get into the mobile radio service 
business, the first step is to get in 
contact with equipment manufacturers, 
most of whom are actively looking fo1 
service outlets. To shops with qualified 
personnel and adequate equipment, most 
manufacturers will furnish 
manuals and assistance. 

Some manufacturers are: 


service 


Bendix Radio Div.., 
more 4, Md 

Bennett Laboratories, Bay 
Calif 

Communications Co., Coral Gables, Fla. 

Allen B. Dumont Laboratories, Inc., Clifton, N. J. 

General Electric Co., Lynchburg, Va 

Kaar Engineering Corp., 2996 Middlefield Road, 
Palo Alto, Calif 

Link by Gonset, 80! Main St., Burbank, Calif 

Motorola Communications & Electronics, 4501 W 
Augusta Bivd., Chicago 5), Ill 

RCA, Building 15-2, Camden 2, N. J. 


Bendix Aviation Corp., Balti- 


Road, Redwood City 


Scope of the business 

It has been estimated that as many as 
5,000 independent shops are 
in the mobile radio business in varying 
degrees. Based on 1,000,000 mobile units 
in service, at an average of $10 per 
unit per month, the mobile radio serv- 
ice business should be accounting for 
billings in the order of $120,000,000 per 
year, which is quite a chunk. And, it’s 
just getting started 


service 


The recent move by the FCC in estab- 
lishing the Business Radio Service, the 
Manufacturers Radio and the 
Local Government Radio Service, opens 
new and very large markets for the 
mobile radio industry. These hundreds 
of thousands of potential users of mo- 
bile radio 
customers of 
industry. 


Service 


} 


have a vecome prospective 


lependent service 


TO BE CONTINUED 


Frequency Modulation With a Gas Tube 
EF80/6BX6 50 ppt 


+ +t — — 


Ammnre device that produces fre- 

quency modulations has been de- 
scribed in the Russian magazine Radio, 
Moscow, 3-58. It is based on the fact 
that the interelectrode capacitance of a 
gas tube varies with the applied voltage. 
Moreover, this variation is linear for a 
given voltage range. For example, the 
gas tube shown in the schematic is the 
European type 150B2, similar to the 
American 0D3. It has a capacitance 
variation of 60 to 160 uwuf as the voltage 
increases from 150 to 160. 

Among the numerous possible appli- 
cations, a simple FM transmitter for 
amateurs can be made according to the 
diagram, for the 40-mc band. A carbon 
microphone is used. The voltage ap- 
pearing across the secondary of the 
microphone transformer (primary 180 
turns, secondary 2,000 turns) varies 
the tube capacitance and hence the 
oscillator frequency. The swing may 
reach 1 me, for less than 10% ampli- 
tude modulation. 

The drawback, as for practically all 
gas tubes, lies in its temperature sensi- 
tivity. The frequency decreases .08% 


FM, RF 


TDIIT 


 E., & 


for each increa in temperature. 
However, this nal drift can be 
compensated by a capacitor with 
a suitable temperat coefficient for C. 

This trick of using a neon or gas 
diode as a variable capacitor was also 
used by RCA for fine tuning in the 
Magic Brain TV control. See “Remote 
Controls for TV,” September, 1956. One 
experimenter built an FM sweep gener- 
ator using a circuit like the one shown 
here with a voltage substi- 
tuted for audio from the microphone. 
—A, V. J. Ma 
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The difference between a good and a bad 
piece of kit-built equipment is usually how 
it was put together. Here are some sug- 
gestions for happier kit building 


CAREF 
T0 


STEPS 


By GEORGE 


LECTRONIC equipment kits are 

enjoying unprecedented popular- 

ity. They are being built by new- 

comers and old-timers, by skilled 
technicians and those with little or no 
technical training or experience in as- 
sembling and wiring equipment. Kits 
are popular for two reasons: first, low 
price; second, the pleasure derived from 
doing it yourself. 

If you intend to enjoy doing it your- 
self use an organized and orderly pro- 
cedure for assembling your kit. This 
article will not give unbreakable rules 
which you must follow. Instead it will 
provide some suggestions that can make 
the kit-building job easier and more 
efficient. 

When you receive a kit, it is rather 
tempting to plunge right into the proj- 
ect without a moment’s delay. Armed 
with a soldering iron, pliers and screw- 
drivers, and driven by unquenchable 
enthusiasm, most of us want to finish 
the job in a hurry. Experienced kit 
builders, however, know that a com- 
plicated kit takes time to build. And it’s 
a good idea to make haste slowly. 


A place to work 

The first thing you need is a suitable 
work area. The best is one where you 
can leave the work undisturbed in a 
partially completed state. If you have 
a basement workshop, you are among 
the fortunate. Otherwise, set up a work 
table in a room that can be closed off. 
This lets you leave the work as is, and 
return to it when you have the time. 
But if you are like most apartment 
dwellers, you don’t have a secluded nook 
in which to build equipment. You may 
have to put the kit and tools away after 
each construction session. If this is so, 
don’t use the kitchen table as the tem- 
porary workbench. In your wiring and 
soldering zeal, you may damage a good 
piece of furniture. (I now own a par- 
tially demolished kitchen table, com- 
plete with soldering-iron burns, nicks, 
scratches and assorted gouges.) 

A bridge table (preferably an old 
beat-up one) can serve as a temporary 
work table if the equipment you intend 
to build is relatively light in weight. 


* Publications Dept., Autonetics Div., North 
American Aviation Co. Downey, Calif. 
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KIT BUILDING 
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Set it up against a wall which has an 
electric outlet. 

The work area should be comfortable. 
Light should be adequate—a small desk 
lamp helps provide extra illumination 
when needed. And take note of the area 
beneath the work table. If you drop a 
small part, will it be easy to find? It 
won’t be if there are many crevices 
where small items can hide. 

Hang up the pictorial wiring dia- 
grams, with masking tape, on the wall 
in front of the work area. It’s a good 
idea to keep the table clear of every- 
thing which is not needed. For example, 
tubes, a subassembly or other parts 
which will not be needed for a while 
can be placed in a carton on a chair 
near the work table. 

Cartons are very useful. One large 
box can be used to hold everything if 
the kit is not too large or complicated. 
Or two or more smaller ones may serve. 
When you finish the evening’s work, 
put everything in one carton if possible 
(or in two or three, if the project is a 
big one). Then, put the carton(s) in a 
safe out-of-the-way place. 


Tools and material you may need 

Tools can be grouped as essential or 
useful. 

Essential tools include diagonal cut- 
ting pliers, long-nose pliers, gas pliers, 
screwdriver (medium size) and solder- 
ing iron. For some kits, other tools may 
fall in the essential category. If the kit 
uses Phillips-head screws, you need a 
Phillips screwdriver of the correct size. 
If the controls have set screws, you need 
a suitable screwdriver. It is unlikely 
that you’ll need more specialized tools. 

The largest number of tools are in 
the useful category. For example, hex- 
nut drivers, fixed- and adjustable-end 
wrenches, wire strippers and a solder- 
ing aid. A C-clamp is handy for holding 
small subassemblies during soldering. 
A small vise serves the same purpose. 
If the kit contains transistors, keep 
several copper alligator clips on hand 
to use as heat sinks. When clipped be- 
tween the point to be soldered and the 
transistor, the alligator clip absorbs 
heat, thereby preventing damage to the 
transistor. 

If your kit does not include solder, 


you'll have to buy some. Use only rosin- 
core solder. Never use acid-core solder. 
Acid-core solder is corrosive and may 
damage components. Then, too, the 
guarantee that comes with most kits is 
void if acid-core solder is used. Use a 
40-60 solder for best results. Pound rolls 
are most economical. 

Wire is usually included in the kit. 
Sometimes it is cut to size; sometimes 
it is not. It’s always useful to have a 
little extra wire on hand. You may 
make an occasional mistake in cutting 
the wire. 

Invariably, kit manufacturers pro- 
vide all necessary hardware. Neverthe- 
less, it’s advisable to have a small 
quantity of 6-32 screws, about % inch 
long, and 6-32 nuts. Size 8-32 bolts (% 
inch) and 8-32 bolts are also handy to 
have around. It’s rather annoying to 
have to stop work on a kit because one 
nut or bolt cannot be found. Spare 
lockwashers are also helpful. 
Unpacking and initial steps 

When the kit is unpacked, make sure 
you don’t throw out any parts with the 
packing paper. Examine each piece of 
packing. Save all cartons and packing 
until the kit is completed and working. 
If you should have to return a kit for 
repairs, the packing it came in can 
usually be used. 

Check the parts against the parts 
list. By so doing, you make sure all 
are there and you also become familiar 
with the ones used. Separate the parts 
according to type, and use smaller boxes 
or cartons to subdivide them. For ex- 
ample, if several transformers are used, 
they can be put into a small carton. Of 
course, the complexity and type of kit 
you’re building will determine how 
much subdivision is necessary. 

Here’s an idea that may prove help- 
ful. Buy a quantity of small envelopes. 
Coin envelopes will do. Separate your 
resistors according to R number. Insert 
Rl in an envelope, mark Ril and the 
resistance value on the envelope. Use 
one envelope for each resistor, each 
marked with its reference number and 
value. Then, stack the resistor en- 
velopes in numerical sequence (R1, R2, 
etc.). If you’re not a skilled color-code 
reader, this gives you a chance to de- 
termine slowly and carefully the value 
of each resistor. With the R number 
and value clearly marked on the en- 
velopes, you’re not likely to wire in the 
wrong resistor. Capacitors (except 
large filters) can also be put in enve- 
lopes and stacked. This makes them 
easy to find when needed. All resistors 
can be put in one small box, all capaci- 
tors in another. 

The kit manufacturer’s diagrams 
show how the parts should be mounted. 
Proceed in the order given by the manu- 
facturer. Assembly steps have been 
carefully worked out and should not be 
“improved upon.” Be sure to insert tube 
sockets correctly, with the keyway 
pointing in the direction indicated in 
the diagrams. Soldering lugs should be 
correctly oriented and all parts placed 
as indicated. 
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Use a lockwasher under 6-32 and 8-32 
nuts to prevent loosening. Tighten the 
nuts adequately, but don’t overtighten. 
If you do, the threads of the bolt may 
strip and cause a weak mechanical con- 
nection. Or the bolt may break off. A 
large lockwasher should be used be- 
tween the volume (or similar) control 
nut and the panel to prevent the con- 
trol from turning. Tightening the nut 
that holds the control may be difficult. 
The best tool is a large hex-nut driver 
with a long hollow shaft. If you don’t 
own one, an adjustable- or fixed-end 
wrench will do. When tightening the 
nut, avoid scratching the chassis and 
hold the control firmly to keep the con- 
trol from turning. 


Wiring and soldering 


Follow the pictorial diagram when 
wiring, even though you may be ac- 
customed to working from a schematic. 
The pictorial should be used because 
parts placement is often critical. This 
also holds true for lead dress. 

Usually, wire connections should be 
short and direct. Run leads exactly as 
shown in pictorial diagrams. Don’t 
make square corners if the diagrams 
don’t call for them. When stripping the 
wire, expose only the necessary amount 
of bare wire. Always keep in mind the 
possibility of a short when checking 
connections. Tape or insulated tubing 
(spaghetti) should be used where there 
is a possibility of a short. Make sure 
that a strand of stranded wire does not 
protrude, causing a _ short. Careful 
visual examination as you build the kit 
is important in preventing shorts. 

Often a clipped piece of wire or small 
blob of solder will fall into the wiring. 
Remove it before continuing with the 
job. If you don’t, you may forget to re- 
move it later or be unable to find it. The 
metallic particle may cause a short as 
soon as you test the completed equip- 
ment, or months later. 

Connections to be soldered must be 
clean—free of grease, dirt or other for- 
eign matter. Occasionally, you may en- 
counter enamel-covered wire which 





Spread out kit components for check against 
parts list before starting construction. 
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Correct soldering pro- 
cedure: a—Hook lead 
on lug. Make a good 
mechanical connec-  \ 

tion. b—Hold solder- 

ing iron on lug. Apply 

solder to lug. e—Good 

soldered connection: 

neither too much nor @ 
too little solder. a 


WIRE 


must be soldered. The enamel must be 
scraped off before soldering. 

If you have no soldering experience, 
the following procedure is recommended 
before you start work: Examine a good 
commercial soldering job—the under- 
chassis of a piece of surplus electronic 
equipment or a radio or TV set. Learn 
what a good soldered connection looks 
like. Neither too much nor too little 
solder is used. The solder does not form 
a large lump or ball, but flows into the 
lug hole and seems to blend into the 
metal. 

If you have little or no experience 
soldering, practice making soldered con- 
nections before starting work on the kit. 
Buy some inexpensive tube sockets or a 
handful of soldering lugs for the pur- 
pose. After making a dozen or two prac- 
tice connections, you'll find yourself get- 
ting the knack and soldering will pre- 
sent no problem. 

The lug to be soldered must be heated 
so that the solder melts when applied 
to the lug. Touch the hot iron tip of the 
soldering iron to the lug and hold it 
there long enough to heat the lug before 
applying solder. The solder should melt 
onto the connection (see diagram). Do 
not apply solder directly to the iron tip. 
A word of caution: if the joint is too 
hot or if you hold the soldering-iron tip 
to the joint too long, the solder will run 
and drip onto the chassis. Remove the 
iron when the soldered connection looks 
right. 

Wire capacitors so that capacitance 
markings remain visible. If the resis- 
tors are marked with decimal numbers 
(in addition to the color-code mark- 
ings), position them so that the value 


This helps when 
a most important 


can be read easily. 
checking your work 


part of kit building 
Check and double check 


A kit is a well designed piece of 
equipment. The construction process 
may involve hundreds of connections. 
If you make just one wiring error, the 
equipment may not work and sparks 
may fly. Should this occur, you'll have 
to check all the wiring against the dia- 
grams—a rather unpleasant chore. Be- 
cause you want the equipment to work 
perfectly as soon as it is initially tested, 
use a good checking system as you wire 
the kit. Consider the following sugges- 
tions: 

1. Put a check 
tion sheet afte 
(This is standard } 
almost every kit builder.) 

2. After completing five 
check them and } 
mark after each step. 

Here’s anothe2 
steps are completed, 
just performed. Then, write down the 
steps performed. But, do so by looking 
at the work, not the instruction booklet. 
Next, compare your notation with the 
instructions in the instruction booklet. 
The steps you wrote and the steps in the 
booklet should agree. If they don’t, 
something is not right and you’ve 
nipped an error in the bud. This method 
of checking avoids the tendency to re- 
peat the same error when checking. 

The importance of carefully checxing 
your work, no matter what system you 
use, cannot be ove Pleasant 
kit building! END 


nark on the instruc- 
step is completed. 
actice followed by 


eacn 


steps, re- 
check 


second 


After each two 
examine the steps 


rstressed. 


Assemble the kit on a firm table. Tape the 


assembly diagram to wall above table. 
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TRANSISTOR TV shown by Philco is a 
true portable, and can also be operated on ac. 
Weighing only 15 pounds, the shaded viewing 
lens gives a good picture even in sunlight. 
A small picture tube plus a lens system pro- 
duces “apparent image” equivalent to that seen 
on a 14-inch tube, according to the manu- 
facturer. The set has 21 transistors, is powered 
by an Eveready alkaline battery that will oper- 
ate the set for 4 hours and can be recharged 
about 20 times. To charge, the battery is 
simply plugged into an ordinary household 
outlet overnight. It will be part of Philco’s new 
line. 


more information in the future, as manufac- 
turers learn of technicians’ complaints of diffi- 
culties servicing these units. Shown here is 
a board from a current RCA portable TV set, 
with part numbers and circuit wiring indicated 
on the top in white ink. Westinghouse, Philco 
and others are also joining in, some even pro- 
viding test points, voltages and schematics on 


the boards. 


CAMERA ON HEAD aids medicine men 
teaching ear, eye, nose and throat work to 
future doctors. Periscopic lens and standard 
vidicon provide students with the same view 
on TV receivers that the instructor has as he 
examines or operates. The 18-pound camera 
is too heavy to wear, so is suspended (note 
chain above camera) from a counterweighted 
bar which takes most of the weight while 
allowing the operator considerable freedom 
of movement. Developed at William and 
Harriet Gould Foundation, Northwestern Uni- 
versity, Chicago. 


ULTRASONIC THICKNESS TESTER 
is hand-size and battery-powered. Audigage 
uses 2- to 4-mc carrier to measure thickness 


of metals, glass and other solids with 5% ‘i 

accuracy. Ceramic transducer goes against Ya & 
material, indication on dial and in phones. 

Because of its complete portability and small . ‘ 
size it can be used to inspect ships’ hulls and 

on other jobs impossible to older and larger 

ultrasonic thickness testers. Developed by 


Branson Instruments, Stamford, Conn. 
~ 
\ 
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TEST INSTRUMENTS 


DON T# YOUR SCOPE MISLEAD YOU 


Misused, a scope can do 


more harm than good. Do 
you know how to avoid be- 
ing trapped by yours? 


By CYRUS GLICKSTEIN 


HE oscilloscope is one of the elec- 
tronic technician’s most reliable 
and useful troubleshooting tools. 
Some technicians use it regularly 
for troubleshooting, others less fre- 
quently. But when the going gets rough, 
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the scope is usually dusted off and 
hooked up to the chassis. It often pro- 
vides valuable information which helps 
track down difficult troubles that might 
not be located by most other methods. 

The oscilloscope is most helpful in 
locating troubles which result in wave- 
form distortion or incorrect peak-to- 
peak voltages. Yet, while it is relatively 
easy to use, it doesn’t provide answers 
automatically. The information on the 
screen may occasionally throw the 
technician off -the track and cause need- 
less waste of time. While the examples 
cited here are from the field of TV, 
the same difficulties can crop up in serv- 
icing any electronic equipment. 

There are three main sources of 
possible difficulty: 

1. Incorrect interpretation of the 
observed waveshapes. 

2. Incorrect operation of the scope. 

3. Defects in the scope. 


Incorrect interpretation 

Some of the trickiest sections of the 
TV set to service are the horizontal 
sweep, horizontal afc and the age cir- 
cuits. What makes them tricky is the 
interaction between input and output 
stages. Normally, when signal tracing 
with a scope, a faulty waveform at 
the plate of the first stage of a section 
shows that stage to be faulty. And this 
is usually so unless there is feedback 
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from a following stage. In horizontal 
sweep, afc and age circuits, a fault in 
the output stage can affect the opera- 
tion of the input stage and be the cause 
of a faulty waveform at the plate of 
the input stage because of feedback. 


Fig. 1—Horizontal os- 
cillator is returned to 
boosted B-plus line. 


In these circuits, it is particularly easy 
to misinterpret faulty waveforms. 

In many sets, the plate circuit of 
the horizontal oscillator is returned to 
boosted B plus. The boost in B plus is 
obtained from the horizontal output 
circuit (Fig. 1). A defect in the horizon- 
tal output circuit can cause a drop in 
boosted B plus. This lower voltage, in 
turn, may be responsible for the de- 
fective horizontal oscillator output. 

The usual procedure in troubleshoot- 
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t at the first 
1 check the wave- 
forms stage by to the output or 
until a faulty waveform is found. If 
a defective waveform appears in the 
first stage, the usual assumption is that 
the trouble is located there. Obviously, 
this is not correct in the 
type of horizontal sweep circuit just 
discussed. 

To make a valid check 
tal oscillator, the plate 
be connected to an auxiliary boosted 
B-plus supply which provides the cor- 
rect B-plus input. If it is not feasible 
to disconnect the feedback to the input 
stage, further waveform, voltage and 
resistance checks should be made 
through the entire sweep circuit before 
deciding where the trouble is located. 
In sets where the horizontal oscillator 
is not connected t boosted B plus, the 
usual procedure f making waveform 
checks can be followed. 

Sometimes a defective 
caused by a trouble 
the point being che 


ing with a scope is to sta1 
stage of a sectio1 


stage 


necessaril\ 


of the horizon- 
circuit must 


waveform is 
nmediately after 
This happened 


in a case of h instability, in a 
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Fig. 2—Horizontal 
afe circuit in a 
Westinghouse chassis. 
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Fig. 3—Typical video 

section of TV receiver 

with keyed age. T 
Westinghouse Chassis V-2313. The hori- 
zontal afe circuit is shown in Fig. 2. A 
check at the plate of the syne separator 
showed an apparently normal horizon- 
tal syne-pulse waveform. A scope check 
of the horizontal syne-pulse input to 
the afe diodes (pins 1 and 5) showed a 
completely distorted waveform full of 
hash which couldn’t be synchronized. 

Next, a check of the horizontal saw- 
tooth input to the diodes (pin 7) showed 
a waveform that was approximately 
correct. 

Subsequent voltage checks revealed 
that capacitor C428 was leaky. The re- 
sulting positive de voltage applied to 
the diode plate (pin 7) made the diode 
conduct continuously. The steady cur- 
rent loaded down the diode and caused 
more distortion at its cathode (which 
was further from the trouble) than at 
its plate. While the scope didn’t pin- 
point on which side of the diode the 
defect was located, it did indicate the 
approximate trouble area. 

Another example demonstrates the 
same point—the trouble may not be 
exactly where the first defective wave- 
form is found. In this set, the picture 
on the screen was too contrasty, point- 
ing to possible age trouble. A scope 
check around the keyed-age stage (Fig. 
3) showed a normal horizontal pulse 
input at the plate but an abnormal 
waveform at the control grid. It would 
be wrong to assume, on the basis of 
this check, that the trouble is caused 
by defective video input to the keyer 
stage. Most age faults are caused by 
a partial or complete loss of age con- 
trol voltage which lets the common if 
stages overamplify the video and audio 
if signals. The video amplifier is over- 
driven, causing a contrasty picture and 
a defective video input to the keyed-age 
stage. But this defective input is an 
effect not a cause of the trouble in the 
set. The cause is often a faulty compo- 
nent in the age bus. 
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Finally, the most common difficulty 
in interpreting scope patterns is un- 
familiarity with the waveforms to be 
expected at a given stage. To minimize 
difficulties on this score, the technician 
must have reference material which 
gives correct waveform information, 
he must understand the operation of 
the equipment he is servicing, and he 
must know the limitations of his scope 
in terms of frequency response and 
similar characteristics so that he can 
tell whether a normal waveshape is 
being displayed. 


Incorrect operation 

Incorrect operation covers poor tech- 
niques in the use of the scope. As 
technicians gain more experience with 
the instrument, they eliminate these 
faults, except for an occasional lapse 
every now and then. 

Incorrect settings. Most incorrect 
settings are immediately evident to the 
technician. For example, a completely 
incorrect horizontal frequency setting 
gives an_ unintelligible waveform. 
Therefore, the setting is changed until 
a recognizable pattern is obtained. 
Other incorrect settings are less obvious 
and cause misinterpretations of the 
waveform seen on the scope screen. 
Too high a setting of the syne control 
can cause a distorted waveform and 
a lot of time can be lost troubleshooting 
a good stage. 

If a very large amplitude signal is 
applied to a scope while its vertical 
input attenuator is set to <1, the wave- 
form on the screen may be distorted. 
This occurs at any setting of the ver- 
tical gain control. A glance at the 
schematic will clarify why this can 
happen (Fig. 4). The X1 setting in 
some scopes is connected directly to 
the grid of the first stage of the ver- 
tical amplifier. The vertical gain control 
is connected between the first and sec- 
ond stages, and even if it is set to zero, 
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Fig. 4—First two 


stages of a scope’s 








vertical amplifier. 


it cannot keep the first stage from 
being overdriven if the signal input is 
too great. A waveform seen on the 1 
setting may seem distorted. Yet the 
stage being checked can be normal and 
the distorted waveform caused by the 
incorrect setting of the scope controls. 

Failure to check P-P voltage. One 
other type of faulty operating technique 
is fairly common—checking a wave- 
form for distortion only and not bother- 
ing with its peak-to-peak amplitude. 
When the scope is used to signal-trace 
a fault such as low output (weak 
video, raster does not fill screen ver- 
tically, etc), most technicians carefully 
check the observed patterns for wave 
shape and amplitude. Yet, other faults 
such as syne instability can also show 
up as a low-amplitude waveform rather 
than a distorted one. Neglecting to 
check waveform amplitude can result 
in considerable delay in finding the 
trouble. 

Surprising as it may seem, it is 
important to check amplitude even if 
the waveform is obviously large enough 
—it may be too large. In some sets, a 
typical age fault shows up as a loss 
of picture and sound, raster normal. 
A scope check at the grid of the video 
amplifier stage shows an apparently 
normal waveform while the plate shows 
a very small and distorted or no wave- 
form. A lot of time can be spent trouble- 
shooting the video amplifier before dis- 
covering that the input waveform is 
much too large because of no age volt- 
age to the if stages. The excessive video 
signal, with its pulsating de component, 
at the grid of the video amplifier biases 
the stage close to or beyond cutoff. This 
results in a loss of both picture and 
sound, when the sound takeoff is at the 
plate of the video amplifier. The trouble 
is not in the video amplifier stage but 
in the age circuit. 


Scope faults 

A defective scope or faulty inter- 
connections can result in a good deal 
of wasted time if not spotted imme- 
diately. An open scope ground lead or 
failure to connect the scope ground 
lead to the chassis being checked can 
result in some weird waveshapes, even 
through the stage being checked is 
normal. If the waveshapes of a stage 
look completely unfamiliar or full of 
hum, check a section of the receiver 
you know to be good. If the waveshapes 
are normal there, the scope is OK. If 
not, there is trouble in the scope, in- 
correct interconnections, or incorrect 
settings in the scope or the equipment 
being serviced. These must be cor- 
rected before the scope can be used for 
any further troubleshooting. 

This article is not meant in any way 
to minimize the scope’s utility as a 
servicing tool. The oscilloscope is one 
of the technician’s best tools for many 
kinds of tough troubleshooting prob- 
lems. Knowing how to interpret the 
information the scope screen more 
expertly makes the scope even more 
useful and a better time-saver. END 
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IGNAL injection is a commonly 

used audio circuit servicing tech- 

nique. The usual signal injector 

is an audio signal generator. But 
it is sometimes annoying to use. It has 
to warm up, you have to attach a probe 
—time-consuming tasks. For speedy 
signal injection, try a portable unit. The 
one described here measures only 1 x 
2% inches, is completely self-contained, 
and goes into operation at the push of 
a button. 

Two transistors are connected in a 
multivibrator circuit (see Fig. 1) in 
which the feedback signal is fed from 
the collector of each transistor to the 
base of the opposite one. Emitters are 
connected directly to the positive side 
of the battery supply—limiting resistors 
are not used. Base-return resistors, 
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mS 


R2 
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Ri, 2—4,700 ohms, '/2 watt, carbon 

Cl, 2, 3—.01 uf, disc ceramics, 600 volts 

S—see Fig. 2 

Vi, 2—CK722 

Battery, 2 mercury cells, 1.34 volts (Mallory 
RM630R or equivalent) 

Machine screw, 4-36, 2/2 inches long 

Machine screw, 4-36, 3 inches long 

Blank washers, Micarta or fiber, 1/6 thick 
(to fit dust cover) (2) 

Dustproof case (used to package small screw and 
nut attachments) approximately | x 2!/2 inches 

Soider lug 

Miscellaneous hardware 


Fig. 1—Simple multivibrator circuit of 
the miniature tone oscillator. 
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which are normally used to generate a 
bias voltage, are not necessary in this 
circuit. Collector current is limited to 
a very small value by the near-cutoff 
characteristics of CK722’s. This is un- 
usual, but practical when transistors 
are used instead of vacuum tubes. 
Basically, the circuit is a free-running 
multivibrator. One transistor is driven 
from the saturated-current condition to 
current cutoff by the other transistor. 
The frequency of this alternation is the 
fundamental audio tone produced by 
the Noise Squirter. The oscillator’s 
output is fed to the probe affixed to one 
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Two-transistor audio 


generator with a built-in 
probe fits in the palm of 
your hand, makes an excel- 
lent audio trouble shooter 


By IRVIN C. CHAPEL 


end of the Squirter. A switch on the 
other end turns the unit on and off. 


To build one 

Construction of the unit is divided into 
four parts: making the upper disc; mak- 
ing the lower disc; mounting resistors 
and capacitors; testing and assembling 
in its case (see Fig. 2). 

The upper disc is a Micarta or fiber 
washer about 1/16 inch thick that will 
fit inside the dustproof case. The cell 
holder is made from thin tin-can stock 
—use a strip % wide and 1% 

(Continued on page 68) 
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Fig. 2—Construction 
details for the Noise 
Squirter. 
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finest quality 


are yours with... 


HEATHKIT’ 











every kit maker claims to be 
better... here is why HEATHKIT’ 
continues to be the world’s BEST! 











BEST INSTRUCTIONS 


Recognized by leading consumer research organizations as the tops in 
the field of kit construction manuals, the Heathkit step at a time instructions 
leave absolutely nothing to question. Giant size pictorial diagrams and 
everyday, non-technical language make every Heathkit easy for anyone to 
build. No electronic or soldering experience is required; the Heathkit 
manuals teach you the right way to do a professional job the first time. 





BEST QUALITY 





Only top quality, name brand parts go into Heathkit equipment assuring 
you of a finished product unsurpassed in performance, dependability and 
endurance. Rigid quality control standards are maintained at the Heath 
factory; all Heathkits are conservatively rated; no Heathkit performance 
claims are made that are not thoroughly proven and tested under the most 
stringent laboratory conditions. You can see as well as hear the quality of 
Heathkit . . . the neat layout, the sturdy panels and cabinets, the rugged, 
accurate parts ... and when you're finished, the incomparable performance 
of your Heathkit . . . unmatched anywhere. 











BEST ENGINEERING AND STYLING 


The latest developments in circuitry and components are combined into 
Heathkit equipment that is designed from the start to be beginner built. 
The Heath engineers, first in the field of kit engineering, are constantly at 
work creating ever-easier paths to the best in kits for beginner building. 
New kits from the Heath laboratories are proof-built by beginners to field 
test the clarity of instructions, ease of physical assembly, and the attain- 
ment of advertised specifications. The praise-winning styling of all Heathkit 








equipment is universal in appeal, function, beauty. 


HEATH COMPANY 


Benton Harbor, Michigan 
{i >) a subsidiary of Daystrom, Inc. 
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BRAND NEW! 
a complete Heathkit Stereo “Package” 


HEATHKIT SD-1 B (birch 
or SD-1 M (mahog 
THRILL TO A NEW DIMENSION 


IN STEREO SOUND S4 279? 


(cabinet legs include 
end tables not in 


HI-Fi STEREO SYSTEM KIT Complete—No “Extras” to Buy 


, ; lutiona r mplifier 
For the first time anywhere . . . a stereo-kit package, ready-to-play Revolutio he Stereo Amp 
after only a few hours assembly time and complete with cabinet, stereo Assemble in Just a Few Hours From Easy Step- 
; oi ; By-Step Instructions 
amplifier, stereo record changer, bass woofer and stereo speaker wings. ; 
And the unbelievably low price sets an unprecedented record for Beautifully Styled Cabinetry 
stereophonic systems of this quality anywhere on the market. One of Stereo Sound With Such Impact You'll Find It Hard 
the factors behind this phenomenal achievement is the introduction to Believe! 
of the revolutionary stereophonic ‘sum and difference” amplifier used ernemeanene—Ove 
in this kit—licensed in kit form exclusively by Heath Company from Amplitier: (push-pull condit 

watt r 


CBS Laboratories. This unique development in audio science employs ps 


a new principle of stereophonic reproduction. The single chassis am- wiche! Chart 


plifier separates the individual stereo channels by utilizing the sum 
and difference of the total signal and directing the sound to the appro- 
priate right and Jeft channels, reproduced by the stereo wing speakers. 
The centrally located woofer reproduces the non-directional bass fre- 
quencies. The result of this modern stereo reproduction is a breath- 
taking experience of sound coming to you with depth and direction 
seldom achieved by conventional stereophonic methods. The beauti- 
fully styled console cabinet houses the stereo amplifier, stereo record 
changer and low-frequency woofer. Controls on the handsome black 
and gold amplifier panel consist of: on-off switch, bass and treble tone 
controls, input selector switch and level balancing control. The new 
CBS sum-and-difference or matrix-type circuit employs only four tubes 
and is extremely easy to assemble. The woofer, mounted behind the 
attractive grille cloth, is a high compliance 8” speaker capable of 30 
cycle response when housed in the acoustically designed ducted-port 
enclosure. The specially designed crossover employs a dual bass-mixing 
250 cycle network. The twin stereo speakers are 6” x 9” extended range 
dual cone oval speakers. The completely automatic, four speed record 
changer employs a ceramic stereo cartridge with micro-groove dia- 
mond stylus capable of obtaining the best from the latest stereo or LP 
monophonic recordings. A 45 RPM spindle is also included for 45 


» t ic - ~ oe _ > j . ri ~ 
RPM monophonic or stereo records. Separate inputs are provided EASY TIME PAYMENTS 


, ‘ ‘ i The thrills of stereo sound from this New Heathkit Stereo System 
the all-new SD-1 Stereo offers you the greatest Heathkit value in oan be ves OE. . a eee 


years. Shpg. Wt. 88 Ibs. 


for AM/FM tuners or multiplex. Both in styling and performance, 


. while you.pay in easy 
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a complete Qine of stereophonic and monophonic 


Field Tested for One Year 


NEW PROFESSIONAL-TYPE TAPE RECORDER KITS 

Designed to take their place in the finest of hi-fi systems, the new models TR-1C and 
TR-1D Tape Recorders will provide superb performance for years to come. These com- 
pletely field tested, precision engineered instruments provide monophonic record and 
playback in the TR-1C or monophonic record and playback plus stereo playback in 
the TR-1D. 

The mechanical assembly, with fast forward and rewind, is completely finished and 
adjusted—you build only the tape amplifier. Easy to assemble, the amplifier features 
two circuit boards which virtually eliminate wiring errors and assure the high stability 
necessary for consistently good results. 

Low noise EF-86 tubes in input stage and push-pull bias erase oscillator assure maxi- 
mum freedom from hum and noise in recording and playback. 

Two inputs are provided (mike and high level line) for recording from microphone, 
preamplifier, tuner, phono, or TV. In the TR-1D, a separate playback channe! with 
cathode follower output is provided for each stereo track—one of the stereo ghannels is 
used for monophonic playback. 

Separate record and playback heads and amplifiers allow monitoring from tape while 
recording. Built-in sound level meter indicates proper recording level and bias for top 
quality recordings. A pause control allows instant starting and stopping of tape for 
accurate cucing and tape editing. Kit includes counter for cueing and editing ease. 

SPECIFICATIONS —Tape Spced: 7.5 and 3.75" per second. Maxie The precision tape mechanism features heavy duty fan cooled motor, balanced fly- 
mum reel size: 7”. Frequency response: (recor yback): +2.5 db, wheel, long-life bearings, and positive acting braking system. Push button provides instant 
’ 6 t 3.7 selection of 3% or 7'4 IPS tape speed. Safety interlock on record switch minimizes the 
possibility of accidental erasing. The handsome styling includes plastic escutcheon in 

soft goldl mounted on semi-gloss black panel with black knobs with gold inserts. Complete 

instructions provided for assembly and operation. This outstanding kit offers a combina- 

tion of features found only in higher priced professional tape decks selling for $350 to $400. 

— arson pape ies logs Has al! features of model TR-1D with the exception of $4 5Boe5 

Sptasioton secrets inom cnoed: Seer Ces nn means PIGQOS 

Pin C-TR-1C Conversion Kit: Converts mode! TR-1C to inctude stereo function of model $4 ges 








NOW! TWO NEW STEREO-MONO TAPE 
RECORDERS IN THE TR-1A SERIES 


Our most versatile tape recorder kit, the mode] TR-1A now can be pur- 
chased in any one of three versions. You can buy the new half-track (TR- 
1AH) or quarter-track (TR-1AQ) versions which record and play back 
stereo and monophonic programming, or you can buy the original monaural 
version (TR-1A) and add either half-track or quarter-track stereo provisions 
later using the MK-4 or MK-5 Conversion kits. The tape deck is extreme 
simple to assemble and uses precision bearings throughout the rugged 
mechanism assuring long and faithful service. One control lever selects all 
tape handling functions on the deck, greatly simplifying operation. Speed 
of 7.5 or 3.75 IPS are available. Flutter and wow are held to less than 0.35% 
Each tape preamplifier features NARTB playback equalization, separat 
record and playback gain control, cathode follower output and provis 
for mike or line input. Record level is indicated on ‘‘magic eye” tube 
safety interlock is provided to minimize accidental erasure of tape. Filament 
balance control allows adjustment for minimum hum level. Cathode fol- 
lower output from playback channel is approximately 600 ohms impedance 
[wo circuit boards are used for easy assembly. Supplied with attract 


NOW! FULL STEREO CONVERSION . 
FOR TR-1A OWNERS vinyl-clad steel cover in black leather texture, 
MK-4 Half- Track Stereo Conversion Kit: Modif R-1 plates and instructions provided for pane] mounting or equipment 
mon at ot t cord and play- closure installation. 
back half-track st t r t f 
tape preamp ifier, a stereo head array ¢ compor NOW —_a IN THREE MODELS! 

“ sit ° MODEL Te 1A: ynaural record/playback with fast for- 95 
MK § Quarter Track § Stereo Conversion ots Modifies 1 aad eek died nctions. Shpg. Wt. 24 Ibs $99 


sural t 


with inlaid gold design. Te 


TR-1A SPECIFICATIONS Frequency Response SIPS + 
36 50-7,0 f signal to Noise Rat Better than 45 db below f 
Harmo Distort tha at full output. Bias Erase Freq 
MODEL TR- 4AM: Mor aural and half-track ste 
fast forward wind functions 
Shoo 
bs 1AH Senay ay Frequency R 

utput. Bias Erase Frequency: Sf 
MODEL TR-1A0: Monaural and quarter track 
fast forward and rewind functions. 
Shpg. Wt. 35 Ibs 
TR-IAQ nap nnn Frequenc 

=] 


db 40-10,000 co Signa 
tortion: Le 5 thar at fu 
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monophonic or stereo Hi-Fi 


Program Sources 


. 
MODEL FM-4 


’ $3495 


SPECIFICATIONS—Tuning Range: 88-108 mc. Quieting 
Sensitivity: 2.5 uv for 20 db of quieting. 3.5 uv for 30 db of quieting. 
25 uv for maximum quieting (45 db). IF Frequency: 10.7 mc. image 
Ratio: 45 db. AFC Correction Factor: 75 kc per volt. AM Suppres- 
sion: 25 db. Frequency Response: +2 db 20-20,000 cps. Harmonic 
Distortion: Less than 1.5%, 1100 uv, 400 cycles 100% modulation. 
intermodulation Distortion: Less than 1%, 60 cycle and 6 kc mixed 
4:1 1100 uv, 30% modulation. Antenna: 300 ohms unbalanced. 
Output Impedance: 600 ohms (cathode follower). Output Voltage: 
nominal .5 volt (with 30% modulation, 20 uv signal). Power 
Requirements: 105-125 volts 50/60 cycle AC at 25 watts. Overall 
Dimensions: 4" H. x 13%" W. x 5" D. 


MODEL PT-1 


*B9°° 


MODEL BC-1A 
s26°* 


HIGH FIDELITY AM TUNER KIT (BC-1A) 


Delivers AM broadcast reception comparable to 
FM quality. Features a special detector using 
crystal diodes and broad-band IF circuits for low 
signal distortion. Prealigned RF and IF coils elimi- 
nate the need for special alig nt equipment. 
Sensitivity better than 3 microvolts for one volt out- 
put. Two output levels provided. Built-in power 
supply. Special antenna supplied, also provision for 
outside antenna. Shpg. Wt. 9 Ibs. 





MODEL FM-3A 


$26°° 


HIGH FIDELITY FM TUNER KIT (FM-3A) 


Featuring broad-banded circuits for full fidelity and 
better than 10 microvolt sensitivity for 20 db of 
quieting, the FM-3A pulls in stations with clarity 
and full volume. Incorporates stabilized temperature 
compensated oscillator, built-in power supply, pre- 
aligned IF transformers and ratio detector. The 
pre-assembled tuning unit is pre-aligned. Two out- 
put levels provided. Shpg. Wt. 8 Ibs. 
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NEW HIGH FIDELITY FM TUNER KIT (FM-4) 


This superbly designed unit incorporates advancements in circuit design with 
features asked for by hi-fi fans everywhere. Better than 2.5 microvolt sensi- 
tivity, automatic frequency control (AFC) with defeat switch, flywheel tuning 
and prewired, pre-aligned and pretested tuning unit... bring you the finest 
in FM listening entertainment. The exceptionally clean chassis layout, pre- 
aligned IF transformers and the prewired, pre-aligned tuning unit insure 
ease of construction with no further need of alignment after the unit is com- 
pleted. The five tube circuit features a generous power supply utilizing a 
silicon diode rectifier for cool running operation and low power consumption. 
The attractive styling of the FM-4 features a vinyl-clad steel cover with 
leather-like texture, soft black front panel, set off with brushed-gold trim 
and new soft evenly-lit dial scale. A multiplex adapter output is provided. 
Feature for feature the FM-4 offers the most outstanding dollar value in FM 
entertainment available today. Shpg. Wt. 8 Ibs. 


MONOPHONIC-STEREO AM-FM TUNER KIT (PT-1) 


Outstanding features in both styling and circuitry are combined in this 16- 
tube deluxe stereo AM-FM combination tuner to bring you the very finest 
of program sources for your listening enjoyment. Features include three 
printed circuit boards for easy construction and high stability—wired, pre- 
aligned 3-tube FM tuning unit—built-in AM rod antenna—tuning meter 

automatic frequency control (AFC) with on-off switch—and flywheel tuning. 
Other features include variable AM bandwidth, 10 kc whistle filter, tuned- 
cascode FM front end, FM AGC and amplified AVC for AM. AM and FM 
circuits are separate and individually tuned so they can be used simultane- 
ously for stereo applications. Cathode follower outputs with individual level 
controls are provided for both AM and FM, with a multiplex adaprer output 
provided. A tuning meter and flywheel tuning combined with two edge-lit 
slide rule scales provide effortless tuning. Styling features vinyl-clad steel 


cover in black with inlaid gold design and soft black, rigid die-cast panel set 


off by brushed gold trim, black knobs with gold inserts. Shpg. Wt. 24 Ibs. 


AUTOMATIC HI-Fl RECORD 
CHANGER KIT (RP-3) 


Combining automatic convenience 

with turntable quality through 

unique and simple design the 

Heathkit RP-3 handles your rec- 

ords with the finest of care for full 

fidelity reproduction. The unique 

“turntable pause” feature during 

change cycle and smooth friction 

clutch start prevents record damage. Proper weight dist tion and low 
pivot point friction of the tone arm minimize arm resonance, tracking error, 
and record wear. All record changer kits come equipped with cl er base, 
stylus pressure gauge, 45 RPM spindle, and necessary wir 

STEREO MODEL RP-3S: Equipped with Shure diamond stylus magnetic 
cartridge providing frequency response of +4 db from 30 to 14,000 CPS. 
Shpg. Wt. 19 Ibs. $74.95 
MONAURAL MODEL RP-3-LP: (monaural microgroove recor s only 
Equipped with Fairchild Magnetic diamond stylus cartridg: 

Shpg. Wt. 19 Ibs. $74.95 
MONAURAL MODEL RP-3: Features a GE VRII magnetic cartridge with 
diamond LP and sapphire 78 stylus. Shpg. Wt. 19 lbs $64.95 
SPECIFICATIONS—Operates from: 105-130 volts 60 cyc Wow 

RPM. Turntable Speed: Accurate within +2%. Change Cycle re 

x 12” deep. 5” above and 3° below mounting board. Motor Type: 4 Pole hur 

Record Speeds: 4 speeds. Automatic and manual 33-1 /3, 45, 78 RPM. Ma 

Tracking Force: Less than 0.9 gram from first record to tenth r t 


Reject. ‘‘Speedminder"’ (automatic speed selection and indexing). Manual 
Midnight Gray. Base: Maple (unfinished). Mounting Board: Birch (unfinishe 





a complete Line of monophonic and stereo 


The answer to budget cost stereo is now found in the all-new Heathkit SA-3 S 
Amplifier. All the convenience of complete dual channel control can now b 
at a fraction of the cost of comparable equipment. The high level pream; 
section of the SA-3 provides complete control for both channels. Ganged 
trols provide convenient “‘boost”’ and “cut” action for base and treble whil« 
concentric volume controls make possible precise channel balancing. A cl 
reversing switch and a speaker phasing switch allows optimum performance 
separate inputs are provided for each channel to accommodate ceramic cart 
phonographs, AM-FM tuners, or tape recorder. Program source may be repro 
in either monophonic or stereo form. A really big package of stereo perforn 
for the small investment! 
SreaneaTions— 

itput 
e at 3 wa 
Controls: d itched v jed treble, ganged bas 7 p0 ition selector, spe 
on-off switch. Inputs: (each tuner, crystal or ceramic phono Outor ut 
16 ohms. Finish: black with gold trim; Dimensions: 12%” W. x 6%" D. x 3%" H 


NEW “ECONOMY"' 3 WATT AMPLIFIER KIT (EA-1) 


More than enough for room filling volume . . . ideal for getting started on 
cost individual component system. Designed for use with ceramic cartridge 1 
players, tuners, tape recorders, etc. Built-in preamplifier provides you 
necessary tone and volume controls for adjusting the sound reproduction t 
personal taste. Smart appearance, quality components, assemble it in a fe 


MODEL EA-1 for years of trouble-free enjoyment. Shpg. Wt. 7 Ibs 


SPECIFICATIONS —Power 


NEW! 14-WATT HI-Fl ECONOMY AMPLIFIER (EA-3) 


From HEATHKIT audio labs comes an exciting new kit . . . New Styling 
Features, Brilliant Performance! Designed to function as the “‘heart” of 5 
system, the EA-3 combines the preamplifier and amplifier into one com; 
age. Providing a full 14 watts of high fidelity power, more than ade 
operating the average system, the EA-3 provides all the controls necessary for 
cise blending of musical reproduction to your individual taste. Clear 
controls give you finger-tip command of bass and treble “boost” and ‘« 
rennenhn® switch selection of three separate inputs, “‘on-off’ and volume control 


balance control is also provided. 


MODEL EA-3 NOTE THESE OUTSTANDING SPECIFICATIONS: HARMONIC DISTORTION 
ps-20 kc) at 14 watt M T N. le than 1 and 0 4 14 


C39 +2995 


"Pee Cee eeee oe eeeeeeeeeeeeeeeeeeeeeeeeeeeee 


PREAMPLIFIERS POWER AMPLIFIERS 


® Model UA-1 “Universal'’ hi-fi 12-watt amplifier kit. 13 Ibs.............. 
Model W-4AM Single Chassis 20-watt hi-fi amplifier kit. 28 ibs 

Model W-3AM Duai Chassis hi-fi 20- watt amplifier kit. 29 Ibs. . 

Model W-7M "Extra Performance" hi-fi 55-watt amplifier kit. 28 ibs... 
Model W-5M high fidelity 25-watt amplifier kit. 31 Ibs 

Model W-6M high fidelity 70-watt amplifier kit, 52 Ibs 


—_— 
@ 


Model WA-P2 ‘Master Control" hi-fi pre- 
amplifier kit. 7 Ibs 
Model SP-2 Mono-Stereo (2 channel mixer) 
Preamplifier kit. 15 Ibs. .... ‘ 
Model SP-1 Single Channel version of SP-2, 
13 Ibs. . ek eas 
Model C-SP-1 Converts SP-1 to SP-2, 5 Ibs. 


SPEAKER SYSTEMS 


Model SS-3 “‘Basic”’ fir hi-fi speaker system kit. 


eeeeeeeeeoeeeeeeeeeeeseeeeeeee 


| Seem E 
Model SS-2 "Basic Range" ‘hi-fi speaker system 


Model SS- 1B “Range Exten gh hi-fi Psceneap 
system kit. 80 Ibs. ... i 


® 
be EAT cad K t T Model HH-1 "Legato" hi-fi speaker system kit. 195 Ibs. 


HEATH COMPANY, Benton Harbor, Michigan 
® >) a subsidiary of Daystrom, Inc. 
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Citizen's Band Transceiver Kit 


NEW: No Radio Operators License Necessary! 


® Designed to meet all FCC requirements for 
new 11-meter “Citizens Band" class D 
operation. 


@ Any U.S. citizen 18 or older eligible for 
license. 


®@ No theory to study—no tests to take. 
@ Hundreds of uses in business or pleasure. 


® Top quality components—proven perform- 
ance—easy to build. 


Oo es wag ome 
+e 9866s S00 
. 





SPECIFY FREQUENCY CHOICE 


CLASS D CITIZEN'S BAND FREQUENCIES 


26.965 mc 27.035 mc 27.115 me 27.185 me 
27.055 mc 27.125 mc 


27.065 mc 27.135 mc : ¥ 
27.075 mc 27.155 mc MODEL CB-1 


27.085 mc 27.165 mc A includes transceiver, 95 
27.105 mc 27.175 mc microphone, and 4. 4 


*This channel shared with Class C Radio Control, epecial power cords. 


First and only kit of its kind . . designed to meet all FCC requirements for two-way radio tele- 
phone communication on new class D 11-meter “citizens band” . . . any U.S. citizen eighteen or 
older eligible for license . . . no.code test, no radio theory exams, no knowledge of specialized 
operating procedures required . . . just fill out simple form included with kit and mail to FCC 
for registration. The Heathkit CB-1 Transceiver is light, compact, simple to assemble, easy to 
use. Buy two or more units, have your own communications system . . . talk with family, friends, 
associates from your car, home, boat or office . . . cover distances from one to ten miles depending 
on location and type of installation (extensively field tested). A flick of a switch selects “transmit” 
or “receive” while single receiver tuning control selects any of 23 assigned channels . . . third 
knob controls volume and turns set on and off. With separate vibrator power supply available 
from Heath, along with two special power cords included with kit, you can convert transceiver 
from fixed location at home or office to mobile operation in cars, boats, etc., in minutes, after 
initial installation, with no tools or adjustments. There’s a Heathkit accessory antenna for any 
application, mobile or fixed. Kit comes complete with microphone, station identification card 
which fits in plastic window at end of cabinet, all pertinent FCC regulations and application 
forms, a sheet of adhesive-back letters and numbers to affix call letters in space provided on front 
panel, and crystal for one channel. Specify your frequency choice or we will supply crystal of 
appropriate frequency. The famous Heathkit quality coupled with the market-shattering low 
price of this kit make it truly a value of a lifetime. Shpg. Wt. 10 Ibs. 


SPECIFICATIONS—Receiver Type: Superregenerative detector w/rf stage. Power Input: 5 watts to plate of final RF 
amplifier (FCC maximum). Transmitter Frequency Control: Third overtone type quartz crystal operating within 0.005% of 
marked channel frequency between 32 F and 140 F. Modulation: AM plate modulation automatically limited to less than 
100% (FCC requirements). Power Supply: 117 V 50/60 cycle, AC. 6 V battery using Model VP-1-6 Vibrator Power Supply or 
12 V battery using Heathkit VP-1-12. Power Requirements: 117 volts 50 /60 cycle AC 35 watts; 6 V battery w /VP-1-6, 6.5 amps., 
12 V battery w/VP-1-12, 4.0 amps. Total B + requirements, 260 volts at 60 ma; total heater requirements, 6.3 volts at 1.8 
amps. or 12.6 volts at 0.9 amps. Power Rectifier: 2 silicon diodes in full wave voltage doubler circuit. Microphone: Combi- 
nation hand-held and desk type, ceramic element, plastic case, with cord and connector. RF Output impedance: 50 ohms. 
Speaker Size: 4 inch (round). Undistorted Audio Power Output: Approximately 1 watt. Line Cords: Two supplied, one for 
AC operation, one for battery operation. Power circuits automatically switched when appropriate line cord is plugged in. 
Cabinet Dimensions: 8” H. x 6” D. x 9%" W 


Cod © TRANSISTOR PORTABLES 


MODEL CO-1 Depa sis-:: 5-Snticeacamepagescninea, 
Model XR-1P Transistor Portable Radio kit... 
$795 Model CR-1 Crystal Radio kit. ..3 Ibs 
Model BT-1 Battery Tester kit. . .2 ibs. 
Model ET-1 Enlarger Timer kit... 





(batteries included) 
NEW TRANSISTOR CODE 


ANTENNAS 
MODEL CBU-1 “UTILITY ANTENNA 


Low cost, portable I B-| Transceiver 
for temporary installatior or fixed, where 
maximum coveragt red. Rugged clip 
for mounting on caves-tr r ise OT Tain gut- 
ters of cars, trucks, « ket supplied for 
mounting on transce flat surface. 4514” 
base-loaded, antenna l ymnecting cable 
comes complete, rea Shpg. Wt. 3 Ibs. 


$9.95 


MODEL CBM-1 ‘‘MOBILE'' ANTENNA 


For CB-1 Transc« ’ ent mobile installa- 
tions where greates i lesired. Easy to 
install double cha [ t per mount spring 
base—no cutting « ir Easily adapted to 
boats, etc 4 wave whi r approximately 
9’ from mounting p—supplied with 
clip for securing in s« ntal position to clear 
obstructions. Kit ; with 102” whip in 2 
sections, 15’ conn f und all necessary 
hardware. Shpg. Wt. 7 

$19.95 


MODEL C6F-1 ‘FIXED LOCATION" 
ANTENNA 


A \% wave “ground | nna for CB-1! 
Transceiver using 4 as the “‘ground 
plane” and | verti c he radiator. Ex- 
cellent coverage, « n-directional, mak- 
ing it ideal for con between fixed and 
mobile units. Antenn 9’ 4" from bottom 
of mounting bracke f vertical radiator. 
Radial length 9’. K nplete with 50’ con- 
necting cable and ea nounting clamp 


Shpg. Wt. 7 Ibs $19.95 


POWER SUPPLIES FOR 
MOBILE USE OF CB-1 


MODEL VP-1-6 Vit w Power Supply kit for 
6 volt batteries. Shpg. Wt. 4 

$7.95 
Model VP-1-12 Vibra wer Supply kit for 
12 volt batteries Shpg. W 4 it 


$7.95 


PRACTICE OSCILLATOR KIT Model BR-2 Broadcast-Band Receiver kit. .10 Ibs.. (less cab.). . $18.95 


(CO-1) Model RC-1 Professional Radiation Counter kit. . .8 ibs 
Your best buy in a high quality code 

oscillator, the CO-1 is ideal for Boy 

Scouts or beginning radio hams. Prac- MARINE KITS... 


tice code by authentic CW tone or For Fun and Safety Afloat 
blinker light. Switch selects built-in 


$79.95 MODEL XR-1P 


ker or light. Contactor ided Model pig Two Band Transistor Radio Direction Finder kit 


ee ee a! 


Model FD-1-6 Fuel. Vapor Detector kit v).. 

Model FD-1-12 Fuel Vapor Detector kit (12 v.). .. 

Model MC-1 Marine Battery Charge kit. ..16 Ibs 

Model PC-1 Power Converter kit. . .8 Ibs... 
Wt. 3 Ibs. 


- 
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MODEL IA-1A 
$5995 


@ A Fraction of the Cost of Comparable Instruments 


@ Shows “Picture” of Entire Ignition System Performance 
on Cathode Ray Screen 


@ Shows Primary or Secondary Circuit Patterns 


@ ‘Trouble-Shoot’’ Complicated Ignition Faults in Minutes 


A revolutionary development in the automotive tune-up field. Heathkit 
offers the small garage owner, service station operator or hobbyist an 
ignition analyzer with qualities and features of scopes costing several 
times as much (comparable to instruments costing as much as$750.00). 
The savings you realize through do-it-yourself kit assembly are only 
the Heath engineering know-how and tremendous 
buying power play an important role in keeping prices at rock bottom 
Yet, this scope, as with all Heathkits, is designed to be “beginner 
built’. A few hours of 


part ol story 


your spare time . . . and you’re in business. 
Ihe IA-1A lets you check the complete ignition system of an auto- 
mobile in operation by merely connecting two leads to observe the 
tell-tale spark pattern of the cylinders. Can be used with the car under 
load and in motion by adding a vibrator power supply. Shows condi- 
tion of coil, condenser, points, plugs and ignition wiring. A switch 
selects either primary or secondary circuit patterns; or alternately 


A COMPLETE LINE OF INSTRUMENT KITS 


OSCILLOSCOPES 

Model OM-3 “General Purpose’ 5” oscilloscope kit. 22 Ibs 
Model 0-12 “Extra Duty’' 5” oscilloscope kit. ..22 ibs 
Model OP-1 “Professional’’ 5” DC oscilloscope kit. ..34 Ibs 


METERS 

Model V-7A Etched Circuit VTVM kit...7 Ibs... .. 
Model AV-3 Audio VTVM kit.. 6 Ibs........ 
Model MM.-1 20,000 ohms/volt VOM kit. . 6 Ibs 
Model AW-1 Audio Wattmeter kit. ..7 Ibs... 
Model M-1 Handitester kit. . .3 Ibs. 


GENERATORS 


Model TS-4A TV Alignment Generator kit. . .16 Ibs 

Model CD-1 Color Bar and Dot Generator kit. . .13 Ibs 

Model SG-8 RF Signal Generator kit 

Model TO-1 RF Test Oscillator kit. . 4 Ibs 

Model 1G-1 Laboratory RF Generator kit.. 16 Ibs................. 
Model AG-9A Audio Generator kit...10 Ibs... .. 2.2.2.0... 
Model AG-10 Sine-Square Generator kit. . .12 Ibs 

Model AA-1 Audio Analyzer kit. . 13 Ibs 


TEST INSTRUMENTS 


Model TC-3 Tube Checker kit...12Ibs............ 
Model CC-1 Cathode Ray Tube Checker kit... .10 Ibs 
Model 1-4 Visual-Aural Signal Tracer kit. . .5 Ibs 
Model C-3 Condenser Checker kit... 

Model CM-1 Direct Reading Capacity Meter kit. ..7 Ibs 
Model CT-1 In-Circuit Capaci-Tester kit. . .5 Ibs 


Plus many more quality instruments for every need! 


provides choice of parade or superimposed secondary patterns. It 
also indicate coil reserve, a poor spark plug, defective wiring and 
even identify the offending plug or wire. Also detects breaker poit 
bounce, a defective condenser, or will allow setting of the dwel 

of the points. The IA-1A is simple to use, with a minimum of contr 
yet is completely flexible for all types of internal combustion engines 
with coil ignition and accessible breaker points. Shows con 
Test leads and cor 
hensive instruction manuals are supplied with kit. Shpg. Wt 

NEW MODIFICATION KIT FOR OWNERS OF 

MODEL IA-1 IGNITION ANALYZERS: 


Gives you switch selection of either primary or secondary circuit 


engine cycle or just one cylinder at a time 


patterns; or alternately provides choice of parade or superimpos 
secondary patterns. Kit includes test lead modification parts ar 
comprehensive instructions for modification and use. Shpg. Wt. 2 Ibs 


Heathkit MK-6. $4.95. 





A COMPLETE LINE OF 
HAM GEAR 


FIXED STATION 


Model DX-20 CW Transmitter kit 
Model DX-40 Phone and CW Transmitter 
kit. . .25 Ibs . $64.95 


Model DX-100-B Phone and CW 
Transmitter kit 107 Ibs 


19 Ibs... $35.95 


$189 .50 
Model VHF-1 “Seneca’’ VHF Ham 
Transmitter kit. . 56 Ibs. 


Model TX-1 “Apache’’ Ham 
Transmitter kit 110 Ibs 


$159.95 


$234.95 


“a kit 
Model RX-1 “Mohawk’’ Ham Receiver kit 
66 Ibs. $274.95 


MOBILE 


Model MT-1 ‘Cheyenne”’ Mobile Ham 
Transmitter kit. . .19 Ibs $99.95 
Model MR-1 “Comanche” Mobile Ham 
Receiver kit 19 Ibs $119.95 
Model MP-1 Mobile Power Supply kit 
8 Ibs 
Model PM-2 Power Meter kit 


Model AK-7 Mobile Speaker kit 


$44.95 
$12.95 
$5.95 


2 Ibs. 
4 \bs 
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NEW EDUCATIONAL ELECTRONIC ANALOG 
COMPUTER KIT (EC-1) 


¢ 9 DC operational amplifiers—3 initial condi- 
tion power supplies 


e 5 coefficient potentiometers—repetitive solu- 
tion oscillator 


e Electronically regulated power supply 


Filling a multitude of needs in the fields of education Ec. 
and electronics, the #nodel EC-1 puts advanced engi- AT 
neering techniques within easy reach of the average 

individual or institution. An assortment of precision $19995 
components and patch cords are provided for setting 

up many complex problems. Solutions are read directly on the panel mounted 
meter or on an external read-out device such as the Heathkit OR-1 DC Oscillo- 
scope. An informative manual is provided, illustrating operating procedures 
and basic computer information as well as showing how to set up and solve 
typical problems. Shpg. Wt. 43 Ibs. 


NEW 5” DC OSCILLOSCOPE KIT (OR-1) 


e Identical DC coupled vertical and hori- 
zontal amplifiers 


¢ 5ADP2 flat-face CRT—edge-lit graticule 


¢ Transformer operated silicon diode 
power supply 
HEATHKIT OR-1 


— 
Offering all the features of a high quality DC oscilloscope, $] 1995 Free Cats log 
the model OR-1 is ideal as a read-out indicator in com- 

puter applications as well as many types of testing and development work. Features Over 100 easy-to-build kits are illustrated 
DC to 200 ke (1 db point) bandwidth, 0.1 V (peak-to-peak) per CM sensitivity and described in the latest Heathkit cata- 
(uncalibrated). Normal frequency coverage is from 5 to 50 ke in four overlapping log. If you are among the thousands 
ranges. Critical voltages are regulated with gas-filled VR tubes. Coupling may be interested in saving one-half or more on 
either AC or DC as selected by the input attenuator switch. Many uses in industrial, hi-fi, test, marine, or ham radio instru- 
educational and medical fields. Shpg. Wt. 21 Ibs. ments, send for your free copy today. 


COMING SOON! ELECTRONIC ORGAN KIT... 


. an instrument that will excite the entire musical world. Engineered to familiar 
Heathkit perfection, and styled for the most discriminating taste . . . yet simple to 
assemble and priced for the average home. Interested? Send your name and address, 
we'll rush information as soon as available. No obligation. 


HEATH COMPANY BENTON HARBOR 20, MICH. 
c= 
| a Wbsigiary of Daystrom 
cw 


ORDER BLANK 


Name__ 





NOTE: all prices and specifi- 
cations subject to change 
without notice. 

Enclosed find ( ) check ( ) City & Zone 
money order. Please ship 
C.0.D.( ) QUANTITY 


Address 








(PLEASE PRINT) 








On Express orders do not in- 
clude transportation charges 
—they will be collected by the 
express agency at time of 
delivery. 








On Parcel Post Orders include 
postage for weight shown. All 
prices are NET F.O.B. Benton 
Harbor, Michigan, and apply 
to Continental U.S. and Pos- 
sessions only. 20% Deposit [_] SEND FREE HEATHKIT CATALOG 
required on all C.O.D. orders. 

















HEATHKITS are also available at your Dealer cn next pace 
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AEROVOX 
CERAMIC 
CAPACITORS! 


If you’re particular about your service . 
be particular about the capacitors you use. 


Aerovox offers you a complete line of | 


rugged, dependable and versatile ceramic 
capacitors in every case style for every 
replacement application. 


Choose from a wide selection of disk | 


types in bypass-coupling, general purpose, 
hi-voltage and temperature compensating. 
Three tubular types are available from gen- 
eral purpose to temperature compensating 
to hi-voltage units. For these special appli- 
cations you have cartwheels, standoffs and 
feedthrus in all sizes and values. 

Your local Aerovox Distributor is your 
one-stop source of supply. 
for any and all your capacitor needs. Ask 


him for your personal copy of the latest | _ 
| pliers or other form of heat sink be- 


Aerovox Servicemen’s Catalog. 


BUY ‘EM BY THE KIT. . . two disk ceramic 


kits (AK-200 and AK-201HS) of popular | 
replacement types in | 


special 3 x 5 metal 
file drawers now 


available at your | 


Aerovox Distributor. 
Pay for only the capa- 
citors and get the file 
cabinet FREE. 


AEROVOX. 
CORPORATION. 


0 SE VEStOR 








| Insulate 


| is a 4-36 machine screw, 
| to space 


| 2 and 7, letting it hang about % 


Call on him today | 





TEST INSTRUMENTS 


(Continued from page 59) 
inches long. The cell-holder base can 
be made of the same material. It extends 
inside the cell holder far enough to 
contact the outside shell of the lower 
mercury cell. Cut the cell-holder 
to size and drill three holes in it, as 


shown. One is for the tie rod and the | 
other two are for connecting the tran- | 


sistors’ emitters. Solder the center of 
the cell holder to the cell-holder base. 
Now drill all holes for connecting re- 
sistors and capacitors, through the 
insulated washer before mounting the 
cell holder and base. The hole drilled 
at point 8 is for the rivet that holds 
the spring contact to the upper disc. 
the inside of the cell holder 
to keep it from contacting the shell of 
the upper mercury cell. 

The lower disc is another insulated 
washer. It has three holes in it. No. 11 
holds the lower end of the tie rod; 
10 is the top support for the test prod, 
and 9 is a solder terminal. The tie rod 
long enough 
and support the upper and 
lower discs. 


| Component wiring 


points 
inch 


Mount capacitor C2 between 


9 

below the upper disc. 
Mount C3 between points 7 and 10. 

Cover the lead to point 10 with spag- 


| hetti. 


Mount Cl between points 1 and 6. 
Cover the lead to 6 with spaghetti. 

Mount R1 between points 1 and 9. 

Mount R2 between points 7 and 9. 

Check all resistors and capacitors to 
be sure they are in the correct position. 
Then solder them together at the various 
points. 

Feed V1’s emitter lead through point 
3, and solder. 

Feed V1’s base lead to point 2 and 
solder. 

Solder V1’s collector lead to point 1. 

Leave the leads long enough so the 
transistor hangs below the capacitors. 

Feed V2’s emitter lead through point 

and solder. 

Solder V2’s base lead to point 6. 

Solder V2’s collector lead to point 7. 

While soldering transistor leads, use 


tween the soldered connection and the 
transistor. 

Connect points 8 and 9. 

Connect points 3 and 4. 

Check all joints for mechanical and 
electrical connections and possibility of 
shorts. 

Insert the mercury cells with the 
positive side down and the instrument 
is now ready for testing. Hook up a pair 
of headphones to the prod and ground 
connection and close the switch. A tone 
should be heard. If the unit is working 
satisfactorily insert it in its plastic 
case, put the pushbutton (from an old 
ballpoint pen) in the cap and place the 
cap on the assembly. 

Using the instrument is easy. 
prod is touched to a high-gain 
tion of an operating amplifier, 


sec- 
the 


base | 


If the | 


TODAY'S BEST QUALITY BUY 


. ARKAY CS-28 
STEREO AMP /PRE-AMP 
COMPLETE 
CONTROL CENTER 


28 watts stereo or monaural, 60 watts peak « 14 watts each 

| © reverse stereo « balance control » two-channel gain 
qouteet © full range bass and treble controls « IM distortion, 4 
to 1 ¢ harmonic distortion, 1% ey 000 cps « dual pre-amp 2V 
output jacks « speaker outputs, 4, 16, 32 ohms « response, 
20-20,000 cps « push-pull EL84 taniontes circuit. 


Wired and tested $99.95 _Easy-to-build kit 96495 


ARKAY ST-11 AM-FM 
STEREO TUNER 


Were, for the first time, is an AM. 
FM STEREO Tuner within the reach 


= ef every audiophile. Unmatched by 


units costing twice the price, the 
ST-11 is twe distinct receivers in 

wV. for 20 db quieting. Variable AFC Single front 

Hy —~y cauivehp AM, FM or STEREO selection. 


Wired and tested $74.50 Easy-to-build Kit $49. 35 


Rey a3; 4 


ARKAY SP-6 STEREO 
CONTROL CENTER 
Versatile stereo pre-amp with 
dual inputs and outputs. Hi-lo 
filters, reverse position, bal- 

ance control. Less cover 


Easy-to-build Kit? 3995 
Wired and tested $62.95 
See and hear ARKAY Kits at your dealer. 


FREE! Stereo booklet and catalog. Write Dept. RE 
es 5% higher west of Mississippi 








ARKAY SPA-55 
STEREO AMP 
Two 27¥2 watt distortion-free 
hi-fi lifiers for stereo. Or 
iS watt monaural am. 
Easy-to-puild Kit $6495 
Wired and tested $79.95 








a 
88-06 Van Wyck Expressway U richmond Hill 18, N.Y. 


M 
YOUR MO 


Why not get 
Wreuls thing for it? 


a yieTROLE 


IN BOTTLES 
2,4& 8 oz. 


“ QUIETROLE 


Costs little more than the 
poorest substitutes. Why 
take less than the BEST... 


No Product 


can match its merit 


None can equal its quality 
it's the answer to noisy controls 
and switches 


QUIETROLE the original product of its kind 


 QUIETROLE company 


SPARTANBURG, South Carolina 
VER and TY DISTRIBUTORS 
onto 28 


Spadina ve Tor Ontario 
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TEST INSTRUMENTS 


tone will be heard. If it is not loud 
enough, connect a flexible wire from 
the ground lug at point 11 to the chassis 
of the amplifier under test. 5 

When using signal injection, start 
with the plate circuit of the last stage, 
then its grid circuit, the plate of the 
preceding stage and so on toward the 
front of the amplifier. 

When you find a spot where the 
signal is weaker or disappears, the 
faulty stage has been located. 

The Noise Squirter uses components 
that will stand up under normal bench 
usage. It can be stored in any position, 
except with the button down. Power 
drawn from the two mercury cells is 
230 ua at 2.68 volts—littlk enough to 
insure long battery life. END 


TIPS FOR EASY 
SOLDERING 


By JOHN A. COMSTOCK 

If the heating element of your sol- 
dering iron has aged to the point where 
it has appreciably reduced your iron’s 
heat output, here’s how to extend its 
useful life. Wrap the iron’s barrel and 
all except the extreme end of the tip 
tightly with asbestos. Hold the asbestos 
in place with a length of stiff wire 
wound in a spiral. This will enclose 
much of the heat and bring the tip’s 
temperature back to normal. 


Handy iron cleaner 


Do you use a wad of steel wool on 
your service bench to clean the tip of 
your soldering iron? Actually it’s 
mighty risky business—what if a small 


strand or two of the steel wool should 
stick to the tip of your iron tempo- 
rarily then drop off down among cir- 
cuit wiring when you go back to the 
soldering job? That conductive strand 
or two could cause a short circuit. 
Unlike a wad of steel -wool, a copper 
pot cleaner isn’t magnetic, is tightly 
woven together and won’t come apart. 
To make the pot cleaner easier to use, 
just stuff it into a plastic vial. END 
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VOLUME VETO 
By Phyllis Barlow 


With hi-fi fans 

I don’t agree 

That volume must equal 
Fidelity! 


JULY, 19589 


Convenient “over-the-counter” delivery is livery, provides demonstration 
now available through any of the Authorized 
Heathkit Dealers listed below. Although you 
will find the price of Heathkits slightly higher 


PNUhistelar4—tem HE 


when buying locally, we're sure you'll agree arise. 


that this increase is justified. Your dealer 
absorbs all transportation charges, carries 
a complete stock of kits for immediate de- 


NOW READY TO SERVE 


CALIFORNIA 
BAKERSFIELD 
Kiesub Corporation 
2615 ““F"’ Street 
BERKELEY 
zacKIT Corporation 
2002 University Avenue 
CHICO 
Dunlap Radio & TV 
928 Main Street 
EL CAJON 
Telrad Electronics 
182 East Main Street 
FRESNO 
Dunlap Radio & TV 
2617 Tulare Street 
LONG BEACH 
Kierulff & Company 
1501 Magnolia 
LOS ANGELES 
Bushnell Sound Corp. 
12024 Wilshire — 
Kierulff Sound Cor 
820 West Olympic . 
Kierulff & Company 
6303 E. Corsair 
MARYSVILLE 
Dunlap Radio 4 TV 
ith & J" Street 
MERCED 
Dunlap Radio & TV 
234 West 17th Street 
MODESTO 
Dunlap Radio & TV 
419 10th Street 
NATIONAL CITY 
Telrad Electronics 
639 National 
ONTARIO 
Kiesub Corporation 
124 N. Benson 
OXNARD 
Kierulff & Company 
508 E. Date Street 
PALO ALTO 
Zack Electronics 
654 High Street 
SACRAMENTO 
Dunlap Radio 4 TV 
1800 22nd Street 
SAN BERNARDINO 
Kierulff & Company 
390 South Mt. Vernon 
SAN DIEGO 
Telrad Electronics 
3453 University Avenue 
SAN FRANCISCO 
Zack Electronics 
1422 Market Street 
SANTA BARBARA 
zacKIT Corporation 
513 State Street 
STOCKTON 
Dunlap Radio & TV 
27 North Grant Street 
TARZANA 
Valley Sound Corp 
18841 Ventura Boulevard 
VAN NUYS 
Kierulff & Company 
14511 Delano 
VISALIA 
Dunlap Radio 4 TV 
1725 Mooney Avenue 


DELAWARE 
WILMINGTON 
Radio Electric Service Co. 
Third & Tatna!! Streets 
FLORIDA 
COCOA 
Thurow Distributors, Inc, 
540 St. Jonns Street 
MIAMI 
Thurow Distributors, Inc, 
Northwest 23rd Street 


LOUISIANA 


LAFAYETTE 
Sterling Radio Products, Inc. 
1005 Cameron Street 


MARYLAND 
SALISBURY 


Radio Electric Service Co. 
736 South Salisbury Boulevard 


Benton Harbo 


MASSACHUSETTS 

BOSTON 

Audionics, Incorporated 

1348 Boylston Street 

MICHIGAN 

ALLEN PARK 

Volta Electronics 

6716 Park Avenue 
DETROIT 

High Fidelity Workshop 

16400 West Seven Mile Road 


MINNESOTA 
MINNEAPOLIS 
Audio King Company 
913 West Lake Street 
NEW JERSEY 
ATLANTIC CITY 
Radio Electric Service Co. 
452 North Albany Avenue 
CAMDEN 
Radio Electric Service Co. 
513 Cooper Street 
MOUNTAINSIDE 
Federated Purchaser, Inc. 
1021 U. S. Route #22 
NEWARK 
Federated Purchaser, Inc, 
114 Hudson Street 
NEW YORK 
BELLEROSE 
Cross Island Electronics, Inc. 
247-40 Jericho Turnpike 
BROOKLYN 
Acme Electronics, Incorporated 
59 Willoughby Street 
FARMINGDALE 
Gem Elec. Distributors, inc. 
34 Hempstead Turnpike 
FOREST HILLS 
Beam Electronics, Incorporated 
101-10 Queens Boulevard 
HICKSVILLE 
Gem Elec. Distributors, Inc. 
236 Broadway 
MINEOLA 
Arrow Electronics, Incorporated 
525 Jericho Turnpike 
MT. VERNON 


Davis Radio Distributing Co., Inc, 


70 East Third Street 
NEW YORK 
Arrow Electronics, Incorporated 
65 Cortlandt Street 
Harvey Radio Company 
103 West 43rd Street 


NO. CAROLINA 

CHARLOTTE 

Southeastern Radio Supply Co. 

1200 W. Morehead Street 
GREENSBORO 

Southeastern Radio Supply Co, 

404 N. Eugene Street 
FAYETTEVILLE 

Southeastern Radio Supply Co, 

525 Gillespie Street 
KINSTON 

Southeastern Radio Supply Co, 

408 N. Heritage Street 
RALEIGH 

Southeastern Radio Supply Co, 

414 Hillsboro Street 


OHIO 

CHILLICOTHE 

Buckeye Electronics Dist., Inc, 

565 North High St 
COLUMBUS 

Buckeye Electronics Dist., inc, 

236-246 East Long Street 
DAYTON 

Ham 'N Hi-Fi, Inc. 

826 North Main Street 

Srepco, inc. 

314 Leo Street 
ag ay 

Srepco, In 

145 Highland Avenue 


offers you a reliable source 


fast service... and stands 


Dealers 


facilities, 
for parts and 


This new service does not affect your 
continued privilege to buy directly from 
Heath Company if you prefer. 


vou... 


OHIO 


440 Church Stree rtheast 
PENNSYLVANIA 

ALLENTOWN 

Federated P 

1115 Han 
EASTON 

Federated P ; 

925 Northamptor 
PHILADELPHIA 

t ' 


RHODE ISLAND 
yp vob ete E 
Audi rporated 
790 Nort Ma Street 
TEXAS 
BEAUMONT 
Sterling Radio P 
1160 Laure! Street 
BRYAN 
Sterlir 
2615 Te 


428 Atkinson Stre 
VIRGINIA 
ARLINGTON 


WASHINGTON 
SEATTLE 
Seattle Rad 
2117 Se i Aver 
WISCONSIN 
Se N 
F 


ai Stan 


MILWAUKEE 


i Ce 
yo West ‘Cat tol Drive 
Netzow's 
2630 North Downer Avenue 


Careful selection of reliable qualified dealers is a slow 
process . . . so please bear with us if your area has not 


been covered. Thank you. 
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A Subsidiary jaf Daystrom, inc. 
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ready to counsel 
or advise you on any problem that might 





TEST INSTRUMENTS 


To keep leakage from giving false 
gain readings, try this ac transis- 
tor checker 


Y 


CHECK 
TRANSISTOR 


The completed unit, with ear- 
phone connected for null de- 


tection, 


By |. QUEEN 


EDITORIAL ASSOCIATE 


OST popular low-priced tran- 

sistor gain checkers use a de 

meter to measure gain, though 

most transistors are ac ampli- 
fiers or oscillators. This instrument 
uses ac and relies on a bridge network 
to do the measuring. Gain is read from 
the dial of a potentiometer. This makes 
it a rugged, compact and accurate 
tester. 

The measurement is based on patent 
No. 2,847,645, issued to Donald E. 
Thomas of Madison, N. J., and assigned 
to Bell Telephone Labs. Fig. 1 is the 
basic circuit. V is the transistor being 
tested. An ac signal is fed to it. 

Amplified current (al) flows in the 
collector circuit. Current through R1 is 
(I al), so the voltage drop across 
Rl-a is (I —al)Ri-a and the drop 
across Rl-b is aIR2. (Note that Rl-a 
and Rl1-b are simply two parts of the 
potentiometer, and vary with the posi- 
tion of the center arm.) If the resistors 
can be adjusted for no voltage across 
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Ji 
size case. 


the total resistance (Rl-aRl-b), we 
have 

(I — aI)Rl-a = aIR1-b 
and a little mathematical manipulation 

Rl-a 
Rl-a Ri1-b 

At null, the transistor’s alpha gain is 
known from the resistor values. 

Fig. 2 shows a circuit I devised for 
practical and convenient measurements. 
Transistor V generates a 1,200-cycle 
audio signal. Several p-n-p transistors 
have been tried here and all work well. 

Audio for external tests and measure- 
ments is at Jl. This is another advan- 
tage of the ac bridge type tester. 

If there is no plug in J1, the signal 
is fed directly to the transistor under 
test. Its output appears across the 
bridge, which consists of R1 and R2 in 
series. R2 is a fixed 90-ohm resistance 
made up of a 68- and a 22 


shows that a = 


22-ohm resistor. 
R1 is a 100-ohm potentiometer with a 
linear taper. 

A null is obtained at J2 when the 


BATTERY 


COLLECTOR CONNECTION 
FOR POWER TRANSISTORS 


All parts easily fit into the pocket- 


1 


alpha (common-base gain) of the test 
transistor is equal to 


To 


plugged into the test socket. 
cuit is switched on and the 


R2 + R1-a - 


make 


R2 + Rl-a 
R1-b 
transist 
The 


pote T 


a test, the 


eter adjusted for a null. The trar 


gain 


is 


reading. 


read 


from the potentiom 


Testing transistors 


For the bridge tester to maintaiz 


++ 


advantage over the dc meter, 


be direct-reading. This is easy. 


calib 


marked from 0 to 10 for the pot 


dial 


rated 


covers 


Ig 
linear divisic 
The 


dial with ms 


the same total angk 





Fig. 1—Basic 


test circuit. 
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TEST INSTRUMENTS 
CK768,2N2I7, 2NIO7 
osc 


TEST SOCKET 
J4 COLLECTOR 
PWR TRANSISTOR 
TEST SOCKET 





Jl 
» AUDIO 
OUTPUT 





a 
AA 





aa 


MAA OAA 
VVV oe” 


NULL DET OUTPUT 





co 
A 
Vv 


MOUNTING SCREW 
ON CASE FOR 
PWR TRANSISTOR 

















1.5V — 
BATT > 


(COLLECTOR LEAD) 








Ri—pot, 100 ohms, linear taper 

R2—90 ohms (use 68 — and 22 ohms in series) 
R3—15,000 ohms 

R4—3,900 ohms 

All fixed resistors '/2-watt 10% 

C—0.2 uf, disc ceramic, 75 volts 
Ji—subminiature phone jack, normally closed 
J2—subminiature phone jack 

J3—9-pin miniature tube socket 

J4—5-pin in-line tube socket 


T—driver transformer, subminiature; 
primary, 3,000 ohms, ct; secondary, |,000 ohms 
(Argonne AR-113 or equivalent) 

V—CK768, 2N217, 2N107 

Dial plate, 0-10, see text 

Penlight battery 

Holder for battery 

Case (Lafayette MS-302 or equivalent) 

Mounting board, 13% x 1% inches 

Miscellaneous hardware 


Fig. 2—Ac gain checker derived from the basic circuit in Fig. 1. 


rotation as the linear pot (300°). (Dial 
plates are sometimes marked tone or 
volume, but as long as the divisions are 
linear and correspond to the full range 
of the pot, they are suitable.) 

With 0 and 10 aligned with the ends 
of the pot’s rotation you can read alpha 
gain directly. Simply take the reading 
off the dial, say 85 (8%), put a decimal 
point and a 9 in front of it and there 
it is—alpha equals 0.985. To read beta, 
you use a chart taped to the side of the 
instrument. The reading of 85 corre- 


sponds to a beta of 65, (« = = ) . The 
-a 


dial calibration is shown in the table. 

Bridge balance is very good at all 
settings, and a sharp null is obtained 
with a high-impedance earpiece. Use a 
sensitive earpiece for best results. 
Transistors with abnormally large leak- 
age may show a broad null. 


M 





E —? 
NO CONNECTION 

Fig. 3—Circuit arrangement for meas- 
uring transistor leakage. 


The tester handles various transistor 
basings. The common in-line three-pin 
base is plugged into J4. Transistors with 
flexible leads around a small circle are 
plugged into the same socket. 

Power transistors are plugged into 
J3. This nine-pin miniature-tube socket 
is fastened to the case with its No. 2 
and No. 7 pins connected to the emitter 
and base conductors, respectively. A 
4-40 machine screw through the side of 
the case becomes the collector terminal. 
The hole in the transistor case fits on 


Dial Calibration 


*Note that the dial reading is alpha with the 


first digit 1.9) omitted. 
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the screw. A nut holds the transistor 
on the screw during the gain test. 

Three questions still need answering. 

@ Where is the battery switch? 

@ How are n-p-n transistors tested? 

@ How about leakage? 

To keep the instrument compact and 
uncomplicated, I don’t use a_ switch. 
Inserting the battery turns the unit on. 
Take out the battery and you turn the 
checker off. 


Checking n-p-n types 


N-p-n transistors are far less common 
than p-n-p types so there is less need to 
test them. To do so, remove the penlight 
cell, substitute an n-p-n transistor for 
V (2N169, 2N170 or 2N647) and re- 
place the battery, reversing its polarity. 
Remember to switch V and the battery 
again the next time you check a p-n-p 
unit. 

If you plan to check n-p-n types often, 
a separate socket can be added. 

There is no provision for measuring 
leakage. I find that aging often lowers 
gain and increases leakage, so a single 
test may be enough. Besides, an ohm- 
meter will measure leakage, so you 
don’t need another meter or a separate 
device. 

Take a look at Fig. 3, a typical leak- 
age detector. It is nothing but a series 
ohmmeter set to measure the reverse 
conduction of a transistor with its base 
open. A _ low-leakage unit measures 
above 2 megohms while a high-leakage 
unit usually reads about 100,000 ohms 
or less. 

I have compared this pocket tester 
with the de-meter type of instrument 
and find it gives accurate results. Gain 
values compare well when low-leakage 
transistors are tested. High-leakage 
transistors rate higher on the de testers, 
however. This is because the de collector 
current of a transistor is composed of 
two parts: one due to the de signal and 
the other due to leakage. The latter 
gives a false indication, making the | 
gain seem higher than it actually is. | 
Here only ac is the factor and leakage | 
has no effect. END 





“Servicing Transistor 
Radios”... New Vol.3 


Complete analysis 
of 64 popular 
transistor model 
radios produced 
in 1958-59... 


PLUS SPECIAL 
“Techniques in 
Servicing Tran- 
sistor Circuits” 


You’ll save time, you'll earn more on Tran- 
sistor Radio repairs with this complete data 
on 64 models produced in 1958-59. Based on 
actual lab analysis of each set. You get the 
famous Sams Standard Notationschematics; 
full photo views of each chassis; complete 
alignment data; full parts replacement in- 
formation—everything you need to be suc- 
cessful in fast-growing transistorized radio 
servicing. Includes valuable section on spe- 
cial techniques for servicing transistor cir- 
cuits. Has cumulative index covering Vols. 


1,2&3.1t’sa “must” fo mr your be onc " 
160 p., 844 x 11”. Order now! Only * * 95 


IMPORTANT NEW 


“101 Ways to Use Your 
VOM and VTVM” 


Bob Middleton's latest 
book in this famous 
series ...so practical 
and useful it belongs 
in the library of 
anyone who owns 
these important 
instruments... 


A complete and practical guide to the fullest 
use of VOM’s and VTVM’s. Describes 
equipment checks; DC voltage tests; ; ohm- 
meter tests; signal-tracing tests; AC 

tests; DC current tests; gz 

tions; Color TV tests. Each application is 
covered concisely, with full data on equip- 
ment needed, connections required, proper 
test procedure and evaluation of results. In- 
cludes valuable special notes supplement- 
ing uses described. Over 150 illustrations; 
116 pages; 54% x 8%”. Invaluable for tech- 


nicians, engineers idents. $ 
Only. 2.00 
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PTO SILICON 


Every TV circuit 


works better with Ay TOMATIC 


PTS SILICON 
RECTIFIERS 


the universal replacement 
preferred by TV set manufacturers 
Cut down expensive inventory, eliminate intricate installa- 


tions — install the Automatic PT5 for top performance and 
maximum picture brightness! 


GENERAL INSTRUMENT DISTRIBUTOR DIVISION 
240 Wythe Avenue, Brooklyn 11, N. Y., EVergreen 8-6000 














TEST INSTRUMENTS 


Time-Interval Marker 


For Your Scope 
By ROBERT G. MIDDLETON 


O mark microseconds, fractions or 

multiples of microseconds on a square 
wave, chroma or other complex wave- 
form, a synchronized ac signal is 
usually applied to the scope’s Z axis 
This blanks the trace at microsecond 
intervals if the applied signal has a 
frequency of 1 mc. 

The difficulty with this method is its 
cost and complexity. A high-level (25 
to 50 volts) ac signal is required. 


LOW- 

CAPACITANCE 

PROBE CABLE TO SCOPE (on) ) 
PROBE _<{— ———————— 


Fig. 1—Circuit of the marker. 





Furthermore, synchronizing facilities 
are needed to prevent the marked 
intervals from “running” along the 
pattern. 

The simple wavetrap method shown 


| here is effective, low in cost, accurate 


once calibrated and automatically syn- 


| chronized. It requires no tubes or power 
| supply. 


The marker unit is a coil and trimmer 
capacitor connected in parallel (see 
Fig. 1). It can be used with a low- 


Fig. 2-a—Unmarked Y-signal; b—Y- 
signal with interval markers; c—same 
pattern expanded to show detail. 


capacitance probe or a direct cable. 
L and C form a parallel-resonant cir- 


| cuit. It works by trapping out any one 


of the sine-wave components from the 
complex wave. This leaves a wiggle in 
place of the trapped frequency (see 
Fig. 2). If L and C are tuned to 1 me, 
the time from the peak of one wiggle 
to the peak of the next is 1 micro- 
second. END 
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Calbest model 8105, 
an AM-FM-— 


multiplex tuner. 


Harman-Kardon 
multiplex adapter. 


F you’re confused about stereo multi- 
plex, don’t think it’s your fault. Lots 
of other people, including many engi- 
neers who are working on the pro- 

posed systems, are confused too. 

Most of the mixup arises because of 
the way claims are made, and the 
corresponding efforts to discredit those 
made by others. To avoid that kind of 
confusion, no claims are made here, 
because very few actual measurements 
have been made, and it’s strictly a 
matter of one person’s theory, against 
another’s. We will concentrate on clar- 
ifying just what each system does, 


*Author of Understanding Hi-fi 
(Gernsback Library, Book No. 64). 


ECC82/I2AU7 


Circuits 


AUDIO—HIGH FIDELITY 


‘more about 
MULTIPLEXING 
for 


whether good or bad only time and 


tests will tell. 


Crosby system 

The previous article (What Is Com- 
patible Stereo FM Multiplex?, March 
1959, page 91) explained this system, 
and showed one adapter for receiving 
it. Since then two more adapters have 
come to hand that reach the same ob- 
jectives in slightly different ways. 

The Harman-Kardon version, see Fig. 
1, uses a straight limiter, instead of the 
triggered multivibrator used by Madi- 
son Fielding. Then the counter detector 
uses a voltage-doubler pair of semi- 
conductor diodes. While the Madison 
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STEREO 


No one ce 
the Lay 
plex systems the FCC 
will approve. But we can 
tell you how the various 


system 


ay wh ich of 
multi- 


stereo 


By NORMAN H. CROWHURST* 


Fielding unit or ed the difference 
signal with its control, the 
Harman-Kardo luces the sum 
component as thi fference component 
is increased, by using a ganged control. 

In the Fisher ve , the multiplex 
demodulation is essentially the same as 
in the Harman-K , but the matrix- 
ing is different ag Channel separa- 
tion, anotnetl 
trol, adjusts 
3ut the matrix cuit 


precision adjustment of 


name I limension con- 
signal here. 
provides for 

balance, which 
is set at the factory. This means that, 
when the IS col rectly 
set, perfect rest atiol if the original 
left and 


separation control 


right 


ECC82/12AU7 
CATH FOLL FEED FOR SUBCARRIER LIMITER 


SUBCARRIER AMPL 
- * 





HIGH-& LOW-PASS FILTERS 
-0075 !.6MH .0075 


Fig. 1—Cireuit of 
the four-tube Har- 
man-Kardon MA- 
250 multiplex 


adapter. 
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Thus we see considerable variety is 
already showing itself in circuit design 
with this system. As with other high- 
fidelity features, different people prefer 
different ways of doing essentially the 
same job. Whichever way it is done, 
the Crosby system involves basically a 
multiplex carrier detector plus a matrix 
circuit to produce left and right from 
sum and difference. 

The multiplex detector is needed with 
any of the others. The matrix circuit 
requires only a triode section used as 
a phase inverter with the few extra 
resistors. With many arrangements this 
is a matter of utilizing the other half 
of a double triode already needed for 
some other function. If there is no such 
spare section, it does, of course, mean 
an extra tube. 


Halstead system 

Basically, this is the same thing with- 
out matrixing. Left goes directly on the 
main channel and right on the multi- 
plex subcarrier. The Madison Fielding 
adapter provides switching (in back) 
so it can receive either way. On any 
unit, the change necessary between the 
two is small—just bridge out the 
matrixing. 

It would be a little more complicated 
to convert to the Crosby system from 
“straight” multiplex, because you’d 
need the extra tube for phase inverter. 

The system described here is no 
longer actively proposed, but it provides 
a stepping stone for its successor. The 
original Halstead proposal was for a 
right channel restricted to 8,000 cycles 
for its high-frequency limit, so as to 
use a subcarrier of similarly restricted 
deviation. A demonstration was pre- 
sented to show that an §8,000-cycle 
limit made no audible difference, but it 
is highly probable the stereo program 
used had little or nothing up there (as 
very little so far issued does). 


Burden system 

The successor to the Halstead sys- 
tem aims at overcoming the objec- 
tions that were raised to it. At the 
transmitter a double matrixing opera- 
tion is performed, so the main channel 
gets (2L—R), and the _ subcarrier 
(2R —L). Thus both transmission 
channels get both a sum and a differ- 


ence component in this system. 

Played through a straight adapter, 
as was the original intention, the left 
speaker gets (2L — R) and the right 
(2R — L). The theory was that matrix- 
ing occurs acoustically in the room. 
The (L — R) part from the left gets 
mixed with the (R — L) from the right 
and they disappear, leaving an audible 
L and R, respectively. The only com- 
ment here is that, if such acoustic 
matrixing (which is only a fancy word 
for cross-mixing) occurs, then the L 
and R will also mix and produce mono. 
In short, stereo doesn’t and cannot 
work! 

Of course, it would not be difficult 
to add a double matrix circuit to the 
receiver adapter to restore true L and 
R, but this then becomes slightly more 
complicated than the Crosby system, 
rather than simpler. The proposal seems 
to be that cheaper tuners could skip the 
matrix and use the partial acoustic 
matrixing originally intended, while the 
hi-fi variety, for a few extra dollars, 
includes the matrix and gets true left 
and right. 


Background music 

It appears to be part of the Halstead— 
Burden plans to include a secrecy cir- 
cuit, so the home stereo listener (or 
anyone else) cannot “pirate” back- 
ground music or other private services 
using the same FM carrier. To date, 
no such secrecy circuit has been re- 
leased, but it may function in one or 
both of two ways. 

The first is to turn off the subcarrier 
output except when a stereo subcarrier 
is being transmitted. It would be oper- 
ated by a code tone transmitted along 
with the subcarrier when stereo is 
transmitted. Absence of this code tone 
would then disable the subcarrier 
detector in domestic receivers. 

This system would be adaptable to 
using the same subcarrier on a divided- 
time basis, using it for private and 
stereo transmission at different times. 

The other secrecy method is intended 
for a system with two separate sub- 
carriers, so stereo and the private serv- 
ice can be transmitted together. This 
method requires filtering in the receiver, 
rather than a code-operated switch, but 
we are assured that such a filter would 


Tabulation of Properties: of Multiplexing Systems 
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*This is somewhat hypothetical, a assuming the Bell Labs method is “applied to multiplex. Its tests to date have 
been on TV-FM or AM, which are basically asymmetrical. 
tAdaptability refers to how the system provides for future potential development in stereo program or 


playback technique 


§The second line here is possible by electrical matrixing in the receiver. 
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be an inexpensive addition to the 
adapter. No details of a practical de- 
sign for either secrecy section for use 
in an adapter have been forthcoming. 

Every time a proponent of the Hal- 
stead or the more recent Burden sys- 
tem explains the matter, we are told 
that the Crosby system produces much 
more inherent distortion because it uses 
matrixing. There is also the suggestion 
that the Crosby system has to use a 
wider deviation of subcarrier than the 
other system. 

As a long-time audio man, I know 
there is no distortion inherent to the 
matrixing operation. The question 
arises whether applying a matrixed 
signal to multiplex is more likely to 
distort than an unmatrixed one. This 
seems to be related to the question of 
subcarrier deviation, which is the other 
issue repeatedly raised. 

What I do know is, if it can be shown 
that stereo does not derive any effect 
above some frequency, such as 3,500 or 
8,000 cycles, it definitely does produce 
a noticeable difference if one stereo 
speaker has the top end and the othe 
doesn’t. On this basis, a matrixed trans- 
mission, using the difference channel 
on the subcarrier, will suffer less loss 
of stereo (and according to some 
authorities, no loss at all) by restrict- 
ing the subcarrier’s bandwidth. 

To this I understand Crosby has no 
objection, if someone really needs some 
of the available total bandwidth for 
something else. I haven’t seen the code- 
switching circuit proposed, but I can- 
not see any reason why it should not 
work equally well (if we have to have 
it) on a subcarrier with matrixed pro- 
gram as any other. So why the argu- 
ment? 


Bell system 


This is the one used by NBC on the 
Perry Como show. It did not use multi- 
plex, so far has not been proposed for 
multiplex, and is mentioned here only 
because it has a certain similarity to 
the Burden system. It differs in the 
cross-mixing between left and right. 
Whatever circuit is used for the Burden 
system, the resulting channels are 
(2L — R) and (2R — L). In the Bell 
system, a short time delay is intro- 
duced in both channels, after which the 
full right is added to the undelayed left 
and the full delayed left is added to 
the undelayed right. 

Thus each transmitted channel con 
tains full left and right, in equal pro- 
portions. But there is a time difference 
that is not noticeable on each channel 
by itself. However, when both are 
played over separate loudspeakers in 
the same room, the fact that the left 
speaker reproduces its own program a 
split second ahead of the right speaker, 
and vice versa, results in the prope1 
stereo association. 

This is an alternative possibility fo1 
transmitter matrixing. But it destroys 
any possibility of separating true left 
and right again, which can still be 
done with the Burden method. 
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Fig. 2—Maultiplex section of Calbest AM—FM—multiplex tuner model 8105 is also used for AM 


Calbest system 

Halstead once said that frequencies 
above 8,000 cycles do not contribute to 
the stereo effect. In other words, so 
long as you have them, it doesn’t matter 
where they come from. Calbest has 
gone a lot further, now that Halstead 
no longer makes the claim. According 
to Calbest, the frequency where stereo 
illusion ceases is 3,500 cycles. 

This alleged fact is used to justify 
much greater restriction of the sub- 
carrier bandwidth. If the claim is true, 
the subcarrier could equally well be 
restricted in the Crosby system. But 
Calbest uses a different matrixing, on 
a claim of better compatibility. 

On the main channel, they just mix 
left and right together, to give a sum. 
Thus far, the same as Crosby. But for 
the subcarrier, they take one channel 
(the right—but it does not matter 
basically which, so long as it is stand- 
ardized) and filter off everything above 
3,500 cycles. 

At the receiver, after the subcarrier 
is detected, it is phase-reversed and 
combined with the main carrier output 
to cancel the right component there 
(below 3,500 cycles). At the same time, 
a high-pass filter picks off everything 
above 3,500 cycles and combines it with 
the subcarrier to get a right channel 
with highs. 

This again is theory as far as having 
a practical circuit is concerned. But it 
has been tested, and we are told it 
works. The current Calbest tuner is 
not set up for this system, although it 
does provide for multiplex reception 
(no one particular system). As it has 
an interesting variation in operating 
method, it is shown (in part) in Fig. 2. 

The multiplex subcarrier uses the 
same if’s needed for AM _ reception 
when the tuner is used for AM—FM 
stereo. But a multiplex oscillator is 
tuned to select the multiplex subcarrier 
frequency in the if. This enables any 
multiplex carrier present to be fre- 
quency-changed to the standard AM if. 
It is then detected by a conventional 


JULY, 1959 


oe 
| r ‘“AM-FM MULTIPLEX SW (IN AM POSITION ) 












































ratio detector. By stepping up the sub- 
carrier frequency first, it is possible to 
use a ratio detector instead of the 
counter type necessary when the sub- 
carrier is detected directly. The if’s 
provide for better separation where 
more than one subcarrier may be 
present. 


Percival system 

Another system, developed in Eng- 
land and demonstrated here on a few 
occasions, puts all the audio on the 
main channel and uses a narrow sub- 
carrier—100 cycles—to carry informa- 
tion telling the receiver how to divide 
the audio between the two speakers. 
Called the Percival system after its 
inventor, it uses the narrow subcarrier 
to indicate changes in the direction 
information as often as every 5 milli- 
seconds. 

A coding device samples the output 
of the two microphones, using not only 
the relative strength but other char- 
acteristics believed to be important to 
stereophonic listening. Thus the begin- 
ning of a sound is weighted, as are 
higher-frequency sounds, to have more 
importance in the directional informa- 
tion than the body of a sound or low- 
frequency notes. (Unlike Calbest, Per- 
cival believes that the higher frequen- 
cies are important in the directional 
signal.) 

The directional signal represents the 
ratio of sound in the two microphones, 
ranging from zero for a signal on the 
extreme right to 1 for a signal in the 
left speaker only. It modulates the sub- 
carrier, which can be inserted on the 
main carrier just above the highest 
audio frequency, at 22 ke in the demon- 
stration system. 

At first glance, this would not seem 
to be stereo at all; one would think that 
the same program would appear in 
both channels, though in different 
quantities. But according to the best 
testing device—a pair of human ears— 
it does produce excellent stereo. 

The reason apparently is that at the 
instant when the left speaker is pro- 
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Conclusions 
Ou! 
there are several ways 
plex adapters, as well as several 
tems contending the field. None of 
the systems will go into commercial 
use until the FCC, probably in collabo- 
ration with the EIA, settles on a stand- 
ard. But a few may be 
offered here. 

Principal of thes« 
thing may be bette: 
separate problems rather than a choice 
between any number of complete and 
more or less complicated systems. One 
of these problem areas is the trans 
mission channels and the other the 
audio or stereo channels. 

As far as transmission channels are 
concerned, many more facts are needed 
to make a decision: What deviation to 
allow the main channel? What 
carrier frequency or f 
and how many can be used, with how 
much deviation 01 and how much 
“guard band” is needed? The following 
problems are basic to the transmission 
medium: its distortion, noise level and 
intermodulation. 

Having optimized these transmission 
factors, or at having decided on 
some standards, the that re- 
mains is how two channels may be used 
to transmit whether or not to 
matrix, and if so, how. 

Various systems recommended so far 
have mostly made recommendations in 
both these areas, with a few stray 
ideas along the side in some instances, 
such as the code system. But 
the best final result may well be a mix- 
ture of all of them—and perhaps even 
of some systems we have not yet heard 
about. END 
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Part V—For perfect audio repro- 
duction, hangover must be elim- 
inated. Lowering a speaker en- 
closure’s Q will bring you closer 





REFLEX 
ENCLOSURE 





to this ideal. 


By P. G. A. H. VOIGT 


N Parts III and IV, some of the pros 

and cons of large and small reflex 

cabinets were discussed, together 

with the disadvantage of hangover 
caused by resonances. For perfect re- 
production, aperiodic working is the 
ideal—working with no hangover at all. 
As this requires a very low value of Q, 
any resonant system’s Q should be kept 
to a minimum. 

The easiest way to examine the effect 
of damping (see Fig. V—1) is to imagine 
a signal that is cut off suddenly while 
the cone or the air at the port or both 
are in motion. How long does it take 
before all motion ceases? If the motion 
ceases instantly when the signal is cut 
off, we have the ideal aperiodic, a fully 
damped system without hangover. 

Given infinite damping or moving 
parts with zero mass, there would be 
no difficulty, but neither is available. 
With simple reflex cabinets, we must 
try to reduce the Q by improving the 
damping-to-mass ratio. 

It is work done, together with any 
damping, which absorbs the kinetic 
energy of motion. These represent the 
load on the moving parts. The work 
done on the air in the room represents 
the direct acoustic load. It takes up 
energy and has a damping action. 

With a _ loudspeaker-—reflex-cabinet 
combination, four basic types of damp- 
ing action are involved: 

@ Electromagnetic damping of the 

coil-cone system. 

@® Damping caused by work done by 
the front face of the cone in pro- 
ducing sound waves directly. 

The work load on the back of the 
cone which may or may not be- 
come sound in the room. 

Any damping caused by inherent 
or deliberate frictions of various 


kinds. 


Electromagnetic damping 

The electromagnetic damping of a 
speaker depends on the voice-coil, on 
the flux density in which it is immersed 
and the effective resistance the coil 
looks into. The last is important because 
it means that the amplifier is involved 
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too. 

When the coil moves in the magnetic 
field, a voltage is generated. If the coil 
is short-circuited externally at the time, 
a current, proportional to the voltage 
generated and the resistance of the 
coil, flows. Since the current is flowing 
across a magnetic field, a force is set 
up that opposes the motion, and decel- 
eration brings the system to rest. 

In a weaker magnetic field, the coil 
motion generates less voltage. The cur- 
rent is less, in proportion. The reduced 
current interacting with the reduced 
field produces a deceleration force re- 
duced on two counts, thus reducing the 
magnetic damping considerably. There- 
fore, other things being equal, mag- 
netic damping is proportional to the 
square of the flux density. At half the 
flux density, the magnetic damping 
goes down to one-quarter. Thus, one of 
the several advantages of a powerful 
magnet is that, by using one, consider- 
ably higher electromagnetic damping is 
possible. 

Such damping acts directly on the 
voice coil, and with it the energy of 
motion is converted into electrical 
energy. If the generator—the moving 
coil in the field—is short-circuited, it 
cannot supply electrical energy to any- 
thing external. However, the coil it- 
self has resistance. So the current 
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NEARLY CRITICALLY DAMPED 
a 


NEARLY CRITICALLY DAMPED 


which flows raises the coil’s tempera 
ture very slightly. Thus, with electro- 
magnetic damping, in the case of the 
shorted coil, the kinetic energy is even- 
tually turned into heat at the coil. 

Normally, the voice coil is not short- 
circuited. However, if the coil is coupled 
through a good transformer to a low 
resistance power triode or to a pentode 
with plenty of feedback, it looks at 
something which behaves like a low 
resistance, and conditions are very 
nearly the same as when it is shorted. 

If, instead, the coil is not connected 
to anything and is left open-circuited, 
no current can flow when a voltage is 
generated. Consequently, there is no 
coil current to interact with the field 
and no deceleration. So there is no 
electromagnetic damping and no heat 
is produced. 

Normally, of course, voice coils do 
not operate under open-circuit condi- 
tions. However, if a coil is connected 
through a good transformer to a pen- 
tode with no feedback, when a voltage 
is generated in the coil, the trans- 
former steps it up and applies it to the 
pentode’s plate. The pentode, because 
of its constant-current characteristic, 
takes very little notice of the voltage 
change. So there is practically no 
change of current and, to the coil, it 

(Continued on page 80) 
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Fig. V—1—Oscilloscope traces: a, three conditions with speaker in an infinite- 
baffle enclosure; b, same conditions with speaker in large reflex enclosure. 
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(Continued from page 76) 
| seems as though it is looking into an 
| open circuit. 

The effectiveness of electromagnetic 
damping thus depends, not only upon 
the magnet-—coil system, but also upon 
the circuit in use. It almost vanishes 
with pentodes unless feedback or some 
special circuit is used. 

Magnet and voice coil 

Let us now compare a 5-inch speaker 
with a 15-inch one. The voice coil might, 
in both cases, have a de resistance of 
about 10—12 ohms. For a 5-inch speaker, 
the coil winding might consist of a 
relatively short length of fine wire, 
immersed in a weak magnetic field 
from a low-cost 2-ounce magnet. The 
larger speaker might have a similar 
coil (although this is unusual) operat- 
ing in the gap of a magnet just as 
cheap. Or, the large speaker might be 
a very fine unit with a voice coil wound 
with much more wire (which, to keep 
the de resistance down, has to be 
thicker) and which is immersed in the 
gap of a magnet using many pounds 
of modern magnet material. The gap 
flux density from such a magnet might 
well be twice or perhaps even three 
times that obtainable from the 2-ounce 
magnet. 

The bigger cone and its coil together 
would certainly have more mass than 
the little one. If both speakers have 


the same coil—magnet system, the big | 
| one will be a very poor speaker, with 


a low damping-to-mass ratio. If it has 
a good powerful magnet in the big 
speaker, the damping is probably so 
much greater that there is a better 
damping-to-mass ratio than with the 
little one. 

Quite apart from the reduction of 
the speaker’s own hangover at res- 
onance with good magnetic damping, 
there are other gains. First, under 
normal working conditions, the buildup 
of motion at resonance is limited by 
the back emf. The cone excursion is 
reduced and troubles caused by over- 
run are less likely. Second, the increased 

| effectiveness of the interaction between 

| speech current fed into the coil and 
the more intense magnetic field 
duces greater forces and more motion 
on each side of the speaker resonance. 
Together these make the audio response 
much smoother in the region concerned. 
Thus, in a speaker with good magnetic 
damping fed from a_ low-impedance 
circuit, the speaker’s excesses at 
onance are already controlled to some 
extent. The reflex cabinet then has less 
correcting to do. Consequently, tight 
coupling between cabinet and speaker 
is not so essential and a large, low-Q 
cabinet with its reduced coupling to the 
speaker is appropriate. The high Q and 
excessive peak spread of a small cab- 
inet can thus be avoided. 


Cabinet vs port 

With a larger cabinet a larger port 
is used to maintain the frequency of the 
air resonance. From the discussion in 
Part III, we know that a change in the 
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Fig. V-2—Cabinet A is a small unit with one port; cabinet B, a double unit with 

two ports. If low-frequency sound is produced only by the ports, approximately | 

equal air volumes must flow in and out of the room no matter which cabinet is 

used. With the large cabinet, effective port area is doubled. Therefore the air-flow 
velocity is only half that of the smaller cabinet. 


area of the port has other effects be- 
sides adjusting the resonant frequency, 
for port area is involved in the way the 
cabinet is coupled to the room. This 
subject is so important that it deserves 
further examination. One of the objects 
of the reflex system after all, is to help 
the speaker, and one of the ways it does 
this is by radiating sound from the 
port. 

Let us assume for a moment that the 
sound in the room is produced solely by 
air motion at the port. When sound is 
produced in the room, the air pressure 
outside the cabinet varies cyclically. 
When air rushes out of the port into the 
compression half of a sound wave it 
does work, just as the piston of a pump 
does work when moving against a force. 
Similarly when sucking against a rare- 
faction. The air is working against a 
mechanical resistance. The work done 
on the air in the room produces sound 
and is the primary useful load on the 
port. 

Now suppose we have two reflex 
systems, A and B, tuned to identical 
frequencies but with different size cab- 
inets and therefore with different ports. 
Suppose further that larger cabinet B, 
see Fig. V—2, has double the volume of 
A and has two well-spaced ports each 
exactly similar to the single port in 
cabinet A. The equivalent piston area 
with cabinet B is double that of cabinet 
A. If we had two of the smaller cab- 
inets side by side, each with its own 
port, we would also have double the 
piston area. The tuning of each cabinet 
would be unchanged, but the total vol- 
ume would be double. Since the pair 
together corresponds to the single large 
cabinet B with its two ports, B will 
tune to the same frequency. 

For the same sound radiated into 
the room at the low frequencies (fre- 
quencies with a wavelength large rela- 
tive to the cabinet dimensions), with 
cabinet A or B, approximately the same 
total cubic-inch air displacement into 
and out of the room is required. There- 
fore, the air in the two ports of B 
moves at only half the speed of the air 
in A’s single port. Thus, when com- 
paring B with A, we have double the 
port area and air mass, but only half 
the air speed. 

The kinetic energy of motion depends 
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on the mass and on the square of the 
velocity. With the large cabinet there 
are two ports. Therefore, there is 
double the mass in motion. The velocity, 
however, is halved and, with velocity 
halved, kinetic energy per unit mass is 
only one-quarter. The total kinetic 
energy involved with B is exactly half | 
that with the smaller cabinet A. 

In an electrical resonant circuit, there 
is an interchange of inductive and 
capacitive energy every quarter-cycle. 
In a mechanical system such as a Helm- 
holtz resonator, the corresponding inter- 
change is between kinetic energy and 
pressure (potential) energy. So, if a 
change in a mechanical resonant system 
cuts the overall kinetic energy in half, 
there should be a corresponding halving 
of the pressure energy. 

Cabinet B has double the internal 
volume of cabinet A. Therefore, for the 
same total oscillating air volume dis- 
placement at the ports, the pressure 
variations within cabinet B will be only 
half those in A. 

Pressure energy per unit volume 
varies according to the square of the 
pressure. With only half the pressure 
variation, only one-quarter of the pres- 
sure energy is involved per unit volume. 
However, with B we have twice the 
volume, so the total pressure energy 
involved is exactly half that with A. 
Both pressure and kinetic energy are 
reduced in the same proportion, which 
is as it should be. This also explains 
why large cabinets can be described as 
low-pressure, slow-flow systems. 

For the same oscillating air displace- 
ment, we have, with double-volume cab- 
inet B, only half the resonant energy 
to be damped out when the signal is cut 
off. If the room takes up energy at the 
same rate with cabinets A and B, the 
available energy in case B will be taken 
up in half the time, thus cutting short 
the hangover. 

The rate at which the room 
takes up energy depends on displace- | 
ment at the port. Since pressure varia- 
tions in cabinet B are half that in the 
other, there is only half the accelera- | 
tion force to set in motion the air in and | 
near each port. This produces only half 
the air velocity and displacement at 
each port. However, as cabinet B has 
two ports, the total oscillating air vol-! 


It’s smart to get the BEST and keep 
the rest of your PROFITS! .. . with 
EMC TEST EQUIPMENT... the finest 
quality line of precision instruments 
at the lowest possible prices. 


Mode! 102 

Features a 3 
O'arsonval-t 

ranges; and the sar 
resistance ranges 

5 Ranges: 0 to 12 6( 
age—5 Ranges: 0 to 6-6 
rent—3 Ranges: 0 t 
Ranges: 0 to 6-3 

ance Range 

102, Wt. | It 


Two Resist 
Model 
$14.90; 


amps 
] megohms 
6%" x2 


w t 
Kit, $12.50 


Mode! 204 Tube-Battery-0hm = 
Capacity Tester 

Emission tube tester. Compietely 
flexible switching arrangement 
Checks batteries under rated loa 
on “reject-good” scale. Checks cor 
denser leakage to 1 meg. Checks 
resistance up to 4 megs. Check 
capacity from 01] to 1 mfd. Model 
204P, illustrated. $55.90. Mode! 
CRA, Cathode ray tube adapte 
$4.50 


Model 700 RF-AF Crystal 
Marker TV Bar-Generator 
Complet from 18 cycles to 108 
Bar generator 
t with a variable number 
for horizontal or vertica 
e wave generator to 20 
Bridge AF oscillator with 
t from 18 cycles to 300 
nd amplitude 
s. Constant 
ed RF attenu 
of modulation 


$55.90 


ndamentals 


ator. Variable percentage 
Mode! 700 


Model 205 Tube Tester 

Uses standard emission test. Tests 
all tubes including Noval and sut 
miniatures. Completely fle 
switching arrangement. Checks 
shorts, leakages and opens 

Model 205P, Hand rubbed oak 
rying case, $47.60 (illustrated 
$36.20. Model CRA, Cathode 
tube adaptor, $4.50 


Mode! 104 Volometer 
Features 2 4 microampere meter 


3 resistance ranges 


DC Current — 3 
3 Ranges 
3 amps. 3 Resistance Ranges 

© 200K, 0 to 20 megs. 5 OB Ranges 

DB. Model 104, with carrying strap 

e: 54% 16%" x 2%", $26.85 

t, $19.95. Model HVT, 30.000 volt probe for 

4, $7.95 

Pee eeSeeces eee e sess eeeeeeere4 


Yes, tell me more, send me FREE—a detailec 
catalog of the complete EMC line. RE-79 
NAME 
STREET 

CITY 


) volts 


ma. AC Current 


STATE 
Electronic Measurements Corp. 


4 EMC 625 B’way, New York 12, N. Y. 


@ Ex. Dept. 431 Greenwich St., New York 13, N. Y. 
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Fig. V—3-a—When placed against a wall, a reflex enclosure radiates into a 180° 
are. b—When placed in a corner, the reflex enclosure radiates into a 90° are. 


ume is the same in both cases. 

Thus, with the two ports in parallel, 
we get the same total oscillating air 
volume from half the pressure differ- 
ence. The two ports together have only 
half the air-inertia factor just as two 
similar inductances in parallel have 
only half the inductance of either. 
Since the air-inertia factor corresponds 
to the barrier between the cabinet and 
the room, we have, with the larger 
cabinet and its reduced air-inertia- 
factor port system, a port system which 
provides a closer coupling to the room. 

In practice, as will be shown, next 
month, a single larger port can replace 
the two separate ports we have been 
considering. When correctly tuned, the 
effective port air-inertia factor, the 
total air-volume displacement, the air- 
inertia barrier and the room coupling 
all correspond. 

In Part III, it was suggested that the 
reduced Q with a bigger cabinet was 
caused by the reduced air-inertia 
barrier of the larger port that went 
with such a cabinet. Now that we have 
worked things out in more detail, we 
find that there is reduced hangover 
with the larger cabinet because there is 
less resonant energy to be damped out. 
Nevertheless, the closer coupling is 
essential if that reduced hangover is to 
be obtained, for the closer coupling 
makes possible the transfer of energy 
at the same rate in spite of the reduced 
pressure difference between the air in 
the (larger) cabinet and that in the 
room. 


The corner-loaded reflex 


So far we have considered the room 
as loading the port in a definite way. 
This is a simplification. If the cabinet 
stands at the side of a room in the 
normal way, the displacement of volume 
radiates into 180° horizontally (see 
Fig. V—3-a). If the cabinet is moved 
into a corner, that radiation is con- 
centrated into a smaller angle, which in 
the extreme case is only 90° horizon- 
tally (see Fig. V—3-b). 

For a given volume displacement into 
and out of the room, the air within 
the room now moves faster and exerts 
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a greater back pressure. Piston action 
at the port has to work harder and we 
find that the simple process of moving 
the cabinet into a corner improves the 
loading on the port. This is equivalent 
to increasing the coupling to the room. 
It increases the damping and lowers 
the Q, thereby cutting down hangover, 
and in addition it increases the effi- 
ciency, all without extra cost. What 
could be better? 

At low frequencies, the reduced angle 
of radiation has especially beneficial 
effects and this applies to the cone too. 
So the location of the cabinet in the 
room determines in part the load into 
which both port and cone work and so 
affects efficiency, damping, Q and hang- 
over. When the load is increased, the 
resonance is less marked and any tend- 
ency to emphasize a specific frequency 
is diminished, flattening the response. 
“Everyone” knows that a flatter re- 
sponse is desirable, but far too few 
people know that the shorter the hang- 
over, the more nearly do the results 
approach aperiodic working and better 
preservation of transient modulations 
of low frequencies. So the increased 
loading is beneficial in several ways. 

Electromagnetic damping affects the 
coil and cone motion directly. It also 
affects the motion of the air in the 
cabinet, for that air is coupled to the 
cone. At the frequency of the lower 
peak in the impedance curve for 
example, when port air flow tends to 
push or pull the cone, cone damping is 
communicated to the air system in a 
very obvious way. Thus magnetic damp- 
ing affects the speaker directly and the 
air volume indirectly. 

This effect is decreased if the cou- 
pling between the air volume and the 
cone is reduced by using a larger cab- 
inet. The speaker-magnet damping then 
provides less indirect damping for the 
resonating air volume. In practice, how- 
ever, a larger cabinet with its naturally 
lower Q is not so much in need of 
damping by the cone. Consequently, in 
spite of reduced coupling to the cone, 
a larger volume cabinet usually has a 
lower effective Q under working condi- 
tions than a small cone. 


The larger the cabinet, the shorter 
its natural hangover. It would seem 
that the largest possible cabinet would 
be desirable. Unfortunately, the hang- 
over of most speakers requires a lot of 
correction. A very large cabinet may 
not couple closely enough to correct for 
the speaker’s faults appreciably. Cab- 
inet size is therefore a compromise. 
A specific volume of cabinet which is a 
good compromise for one 8-inch speaker 
might not work well with another 8-inch 
speaker having a widely different free- 
air resonance frequency or damping- 
to-mass ratio. 

The cabinet should be large enough 
to avoid having an excessive Q of its 
own (the corner location helps), small 
enough to couple sufficiently to the 
cone to reduce the speaker’s deficiencies 
effectively, but not so small as to pro- 
duce such a spread of the upper and 
lower impedance peaks that the upper 
peak goes too high and serious holes 
occur in the audio output response. 
Unfortunately, a reflex cabinet cannot 
be both large and small at the same 
time. There is no clear-cut optimum 
size. Sales people usually demand some- 
thing they can sell easily—something 
which is compact and inexpensive. The 
perfectionist, however, concerns him- 
self with the byproducts—the resonance 
peaks—and tries to select a size of 
cabinet which puts these in useful 
places and then, by using damping, 
tries to kill them as much as possible. 

Obviously, a good well-damped speak- 
er requiring but little correction from 
its cabinet and therefore associated with 
a low-Q cabinet, that is a large one, is 
the best for all-round listening. The 
magnetic system for good damping is 
costly—so is the larger cabinet that 
should be used with it if practicable. 
It will be no novelty to most readers 
that the better article is also the more 
expensive! 

When it is not practical to approach 
these conditions, there are other ways 
of cutting down the Q and the peaky 
response that goes with a high Q. 
Artificial damping intelligently applied 
is the proper way to tackle the problem 
of keeping Q low. TO BE CONTINUED 
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"Giger remarks about stereo discs have a 
more pleasant nature these days. The latest 
version of the Westrex stereo cutter, the third 
model released since the stereo record came on the 
market, is a significant improvement on model 2. 
Several stereo labels arriving for review early in 
May contained the first audible inkling that the 
latest changeover in cutters was taking place. A 
noticeable reduction of distortion in the highs is 
one feature of these improved discs, some of 
which are reviewed this month. The lows also 
penetrate farther down the spectrum without 
dredging up the muddiness formerly encountered. 
it must be admitted that, as in the past, excep- 
tionally wide-range frequency response often re- 
sults in contraction of lateral stereo panorama. 
But work is progressing toward the achievement 
of wide frequency response and normal stereo 
spread on the same record. 


Winds in Hi-Fi 
Frederick Fennell conducting Eastman Wind 

Ensemble 

Mercury Stereo Record SR-90173 

A zood example of improved cutting technique 
is Mercury’s stereo version of Winds in Hi-Fi. 
The distortion figure audible here is similar to 
that of the earlier monophonic release. A higher 
stereo listening level is now possible despite the 
fact that both of my amplifiers are Ultra-Linear 
and therefore quick to spot any distortion as the 
gain is brought up. For an interesting test, try 
the second selection on side 1. In the Dance with 
Swords, one of three Japanese Dances by Bernard 
Rogers, only a small handful of stereo pickups 
on the market today will do justice to the shim- 
mering highs of the percussion section and the 
savage but tight impact df tympani. 


GROFE: Grand Canyon Suite 
Mississippi Suite 

Howard Hanson conducting Eastman Rochester 

Orchestra 

Mercury Stereo Record SR-90049 

In this latest release, the Grand 
cloudburst provides a fantastic workout for any 
top-rated system. As the music swells in dynamic 
range, the steady roar in the tonal basement of 
the orchestra is punctuated with the harsh 
crackle of percussion imitating the play of light- 
ning. In the Mississippi Suite, there is new 
weight in the thud of the bass drum. Both of 
these old favorites get a new lease on life in this 


Canyon's 


recording. 


VILLA-LOBOS: Fantasia Concertante 
BACH: Preludes and Fuges from Well-Tempered 
Clavier 
Heitor Villa-Lobos conducting Viol lo Society 
Everest Stereo Record SDBR-3024 
The Brazilian composer, Heitor Villa-Lobos, is 
a long-time expert on the sonority of the 
Remember his Bachianas Brasilieras No. 5 for 
soprano and eight cellos? In this recording, he 
conducts an orchestra of 32 musicians—each one 
playing a cello. Stereo is a vital factor in the 
comprehension and enjoyment of this brand new 
composition. The cello orchestra is divided into 
five sections, each section assigned 
equal importance. A provocative idea has been 
capably miked and processed. 





cello. 


music of 


Music for Frustrated Conductors 
RCA Victor Stereo Record LSC-2325 

This album proves that a sense of humor still 
lurks in executive quarters where 


COLY ct a x, 6 
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LEONARD BERNSTEIN 
SHOSTAKOVITCH: 
PIANO 


CONCERTO NO. 2 
RAVEL: PIANO CONCERTO 
IN G MAJOR 


carpets grow 


ip 


of Ven mts 36 Soe parm a! comilee tag Nhe ew Vek PAboerminess va! the Coleman Semappton ) eee textes 


JULY, 1959 


CW 


Reviewed by 


Chester Santon 


Station WQXR 
New York City 


the thickest. Nine short selections, in a variety 
of tempi and moods, have been selected to give 
one an excuse to use the baton provided with the 
album. A booklet by Deems Taylor explains the 
rudiments of conducting and alerts the tyro to 
tempo changes. Rumor already has it that the 
conductor’s implement, stamped with the legend 
“Your RCA Victor Baton,” 
with other record labels. The competability of 
this newest component will have to be determined 
by the individual listener/conductor. 


BEETHOVEN: Symphony No. 9 in D (Choral! 


Ferenc Fricsay conducting soloists, Choir of St. 
Hedwig's Cathedral and Berlin Philha-monic 


Orchestra 
Decca Stereo Records (2) DXB-7157 
During monophonic days, the first 
of the Beethoven Ninth usually occupied one 
side of a record, the brief second movement 
and the lower-level Adagio shared a side, and 
the fourth movement took up the third side of 
the set. Disregarding the fact that stereo grooves 
take up more space and the practica! considera- 
tion that the third movement is the only one 
lending itself to dynamic 
elected to squeeze the first and second movements 
within side one of the album. Recording level 
is way down on that side. Good work by soloists 
and chorus in the final movement but the wise 
money is waiting to audition the forthcoming 
Angel and Columbia stereo versions of the Ninth. 


cannot be used 


movement 


compression, Decca 


Cugat in Spain 
Xavier Cugat and Orchestra 
RCA Victor Stereo Record LSP-1894 

Those bemoaning the generally lower recording 
level on stereo records are urged to try this one. 
There are decibels to spare in a vivid collection 
by the man who sold this country on Latin music. 
Webster Hall in New York, 
ing, is reverberant enough to permit the close 
miking used here. You can’t miss the rhythm 
instruments. They’re at right, left and center 
giving enormous impetus to a variety of Spanish 
melodies converted to the cha-cha idiom. 


SHOSTAKOVITCH: Piano Concerto No. 2 
RAVEL: Piano Concerto in G Major 


Leonard Bernstein, pianist, conducting New York 
Philharmonic and Columbia Symphony 


Orchestra 
Columbia Stereo Record MS-6043 
The recent Russian work holds the 
interest here, Bernstein having introduced it in 
the Western Hémisphere in January, 1958. 
Where the concerto is forcefully playful in mood, 
Columbia concentrates attention on the soloist 
in this stereo setup. Sound has wide-range power 
beyond this label's past average but the horizontal 
spread attains full width only in the quiet pas- 
sages. I suspect that the lateral modulation on 
this disc reaches quite a high percentage during 
the piano’s louder moments. 


The Four Brothers Sound 
Jimmy Giuffre 


scene of this record- 


greater 


Atlantic Stereo Record 1295 
The technique of multiple recording on stereo 
dise is in its infancy. Atlantic, using a special 
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eight-track tay rimposed a 
series of takes by reed Giuffre. The 
finished 
phones, each 


product contair é nd of four saxo- 
Although top 


duplicating, 


played 


equipme nt was used 


substantial probler saxophone 
heard at extreme ft a extrer right are 
ambience 
than 


mars 


louder than i 
is missing altoge a ider 
any encountered t é dises 
some of the slectior athy juality of 
Giuff re draw I emphasized 
by sound-on-sou 


VERDI: The Music of Aida 
Domenico Savino conducting Rome Symphony 
Orchestra 
Pate Stereo Record KC-9014-S 
The avine é t old 


transcription 


I ad w 
hand 
platter sed y id roughout the 
country a as t ths at the 
age of 7 ‘ n é et Rome turning 
out a long serie f re p that feature 
orchesti ! of The per- 
formance introduced 
at these sessi r r e on top- 


notch 


quipme 


Weorey 
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Highlights of Vortex 
Folkways Stereo Record FSS-6301 

West Coast audiophile el . have had an 
outlet for an urge to } { d ‘ gener 
at them from all poit e « ipass. A new 
kind of theater cz d \ ick 


arium in San 


sound- 
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Ampex Corp. The most 
indicate that this 
matter 


Gordon Longfellow of 
expensive stereo cartridges 
disc is ahead of its day in both subject 
and audio quality. 


BRAHMS: Violin Concerto 
Jasha Heifetz, Violinist 
Fritz Reiner conducting Chicago Symphony 
Orchestra 
RCA Victor Stereo Record LSC-1903 


In terms of performance alone, the recent 
Heifetz recordings of the Brahms and Beethoven 
violin concertos are blue-chip investments. The 
gypsy flavor of the Brahms concerto is well served 
by the bright acoustics of Chicago’s Orchestra 
Hall. In this concerto and the Beethoven recorded 
with the Symphony (LSC-1992), stereo 
imparts Heifetz tone. 


Boston 
warmth to the recorded 
GERSHWIN: Porgy and Bess 
COPLAND: Ei Salon Mexico 
Maurice Abravanel conducting Utah Symphony 

Orchestra 
Westminster Stereo Record WST-14063 


Westminster has an interesting entry in the 
parade of Porgy and Bess recordings occasioned 
by the movie. Gershwin’s own original suite based 
on the opera, performed in a spacious setting by 
the Utah Symphony, offers a new glimpse of the 
American musical scene during the °30’s. 


Melody 
Carmen Dragon conducting Capito! Symphony 
Orchestra 
Capitol Stereo Record SP-8476 
In its offering 
Dragon's quiet symphonic arrangements of light 
classics, Capitol has hit upon an ideal deployment 
of orchestra and stereo microphones. To the ex- 
cellent orchestral balance is now added a sweet- 
ness in the highs never before heard in the 
Dragon stereo dises. A smooth nightcap for an 
evening of attentive listening. 


series of releases Carmen 


Soviet Army Chorus and Band 

Angel Stereo Record $-35411 
featuring this Russian 
concert attraction confounded many observers in 
the record field. Released when the Hungarian 
uprising was in the headlines, the record never- 
theless climbed to high position on the Angel 
best-seller lists and stayed there. now 
broadens the impact of the showmanship displayed 
in these folksongs and army tunes but the mono 
version still has the better frequency range. 


The monophonic disc 


Stereo 


We Three—A Jazz Approach to Stereo 
Marty Napoleon, Mickey Sheen and Chubby 

Jackson 

Everest Stereo Record SDBR-1029 

If you are a recording engineer, the star per- 
former in this album may be the Belock mixing 
console under the direction of Aaron Nathanson. 
He has deployed the instrumental and vocal 
trio of Napoleon, Sheen and Jackson so that 
piano occupies left channel, drums are heard 
in the center and bass in the right channel. 
Maximum separation and adroit mixing at the 
console furnish a very realistic illusion of three- 
channel Highlight of the album is an 
elaborate drum solo that takes up most of side 2. 
With the center mike grazing the drums, this 
dise delivers some of the healthiest jolts to a 
stereo cartridge that I have encountered to date. 


sound. 


Silk, Satin and Strings 
Caesar Giovannini conducting Radiant Velvet 
Orchestra 
Concert-Disc (Stereo) CS-36 
One of the convincing demonstrations of stereo 
is playback of a large string orchestra occupied 
This disc offers a good 
introduction to the added realism stereo imparts 
It is impossible to miss the 
team play of violins on one side and cellos on 
the other when the tunes are old favorites such 
Holiday for Strings, Laura, 


with a popular melody. 


to a body of strings. 


as Sleepy Lagoon, 
etc. Stereo depth and directionality are outstand- 
ing. Important when dealing with 
strings, playback in RIAA position 
singularly bump-free response. 


massed 
provides 


Baton and Bows 
Morton Gould and Orchestra 
RCA Victor Stereo Record LSC-2217 
This was one of the first discs to explore the 
possibilities of arrangements specifically designed 
for stereo recording of a string orchestra. The 
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two composers represented are Fritz Kreisler and 
Jerome Kern. The arrangements for stereo have 
been carried to an extreme. Each phrase, how- 
ever insignificant, is answered in the opposite 
channel. After the first few selections, the 
formula becomes wearisome since such effects 
are not encountered in live performances. This 
drastic formula has not been repeated in subse- 
quent releases. The record may in time become 
a collector's curio. 


DVORAK: Serenade in E Major for Strings 
Rafael Kubelik conducting Israel Philharmonic 
Orchestra 
London Stereo Record CS-6032 
Here’s a charmer. The Central 
idiom is preserved with flawless ease by a Czech 
conductor and string players of the Israel Phil- 
harmonic, many of whom were at one time 
members of leading orchestras on the continent. 
If you don’t get radiant and exceptionally trans- 
parent string tone on this one, you have reason 
to suspect the performance of your stereo equip- 
ment, 


European 


MOZART: Eine Kleine Nachtmusik 
TCHAIKOVSKY: Serenade for Strings 
Georg Solti conducting Israel Philharmonic 


Orchestra 
London Stereo Record CS-6066 
The record industry claims that 
from the outset have followed the RIAA curve. 
During the first months, any deviation from 
RIAA in favor of extra boost between 6,000 and 
10,000 cycles was difficult to detect with the 
stereo pickups then on the market. However, a 
smooth-sounding cartridge selected within the 
last 6 months can reveal instances where the 
recording curve exceeds the treble boost specified 
by RIAA. Direct comparison proves that the 
strings in this recording received more treble 
emphasis than did those heard on London CS-6032 
(Dvorak, Serenade for Strings). Rolloff of the 
highs in playback restores listenability to Mozart 
and Tchaikovsky but this arrangement does not 
match the natural warmth of the Dvorak disc 
played without such rolloff. 


stereo discs 


WAGNER: Great Scenes for Bass—Baritone 
George London with Vienna Philharmonic 
Orchestra conducted by Hans Knappertsbusch 
London Stereo Record OS-25044 
Stereo’s enriching qualities are immediately 
detected in the orchestral panorama that dis- 
tinguishes this collection of arias. As the char- 
acterizations of George London unfold in famous 
baritone scenes from The Flying Dutchman, 
Die Meistersinger and Die Walkiire, the part 
played by stereo in breathing life and dimension 
into Wagner’s heroes takes over our attention. On 
the evidence presented here, George 
now a plausible candidate for the leading role 
in a complete London recording of a stereo Die 
Meistersinger. The sound, like that of the top 
London opera sets, is in a class by itself. 


London is 


Symphony of Dance 
Leonard Sorkin conducting Musical Arts 
Symphony Orchestra 
Concert-Dise (Stereo) CS-42 
A collection of dance-oriented pieces performed 
with brisk competence by an under 
the direction of Leonard Sorkin, a guiding figure 
offstage in the affaire of Concert-Dise. The 
quality of music per side is slightly below the 


orchestra 


national average for stereo 
plus strai rhtforward 
recording maintains a pleasan 
sound. 


proce in 


Give ‘im the Hook 
Oscar Brand 
Riverside Stereo Record RLP-1118 

Old-time vaudeville fans will relish this stereo 
treatment of tear jerkers and comedy sons 
flowered at the turn of the century 
piano, banjo, guitar and 
properly gaudy backdrop for the ri 
songs of Oscar Brand. Everything i 
except the sound. 


percussion 


Note: Records below are 12-inch mono LP and 
lay back with RIAA curve unless otherwise 
ndicated. 


HANDEL: Water Music 

Eduard Van Beinum conducting Concertgebouw 
Orchestra of Amsterdam 

Epic LC-3551 

The famous Concertgebouw orchestra 

a sturdy vessel on which to float Handel's 

Music into the living room. This |: ‘ 

ebullient and graceful as any 

features the advantage of a 

foundation. 


The Vibe Sound of Peter Appleyard 
Audio Fidelity AFLP-190 


Audio Fidelity’s ultra close placement of the 
microphone exercises its moving element to the 
limit of its compliance. The affable 
Peter Appleyard, the British vibraphone player, 
therefore provide ane easy test for unwanted 
points of resonance in a speaker enclosure. Assun 
compliant 


antics 


ing your system boasts an adequately 
cartridge, you will find yourself playing host to 
a potent signal that only the most 
will be able to handle without a tremor 


solid enclosure 


Viennese Waltzes 
Jo Basile, his Accordion and Orchestra 
Audio Fidelity AFLP-1868 

Jo Basile’s accordion continues its tour of the 
world with this unexpected stop in Vienna 
Unlike the vibraphone in AFLP-1901, the 
cordion maintains far more transparency 
tone under close miking. While presence is 
as acute here in AF’s full-range processing, the 
acoustical impact at full room level is far mors 
pleasing to the ear. 


SHOSTAKOVITCH: Symphony No. ! in F Major 
cages Stokowski conducting Symphony of the 
Air 


United Artists UAL-7004 
Invading the field of classical recordings, United 
Artists follows a course of logic in entrusting 
this work to Leopold Stokowski Maestro Sto- 
kowski introduced this jaunty symphony t 
American audiences in 1928 and recorded it on 
78's shortly thereafter. Thirty years of per- 
formance of this work have not diminished his 
enthusiasm, as this Carnegie Hall recording testi- 
fies. Reflecting a recent pattern in the record 
industry, another neophyte firm has 
a recording of high professional competence on 
a completely free-lance basis. The extended fre- 
quency response now almost universal on mon 
discs is present Surface noise, 
is a shade above average. 


turned out 


here. however 


MAHLER: Symphony No. 5 
Rudolf Schwarz conducting London Symphony 


Orchestra 
Everest (2) LPBR-6014 
The opening pages of this symphony 
titantic display of orchestral power 
you may recall that, 5 years ago, one of the 
early hi-fi demonstration records (Westminste 
DRB) featured an excerpt from the first move 
ment of the Mahler Fifth. 
Schwarz and the London Symphony 
that conductors other than Mahler 
such as Walter and Scherchen can bring a valid 
statement of the music to records with the hel; 
of blazing recent sound. Previous recorded ver 
sions cannot match this one in dynami fre 
response and clarity of 


infold 


Some oft 


This performance by 
indicate 


pecialist 


quency instrumenta 
timbre. 
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Today's FP vailable in the 
improved “red top”’ design 
with new leakproof 
seal that ids possibility 
of leakage A new patented 
spring clip mounting gives 
improved resistance to shock 
and vibratior lus improved 
heat dissipation 


Prevent “Middle Age” Hum 


with Mallory FP’s—the Capacitor with ETCHED CATHODE 


TC Tubular Electrolytics—now 
in handy new twin pack with 
the same high quality and 
performance characteristics. 


JULY, 


Why risk annoying filter hum? Always use 
Mallory FP capacitors... and be sure of life- 
long hum-free performance. The etched 
cathode FP offers increased cathode surface 
that prevents loss of capacitance. What’s 
more, you can use the FP with assurance in 
today’s tightest, hottest chassis. The FP is 


RMC Discaps®—Long the 
original equipment standard, 
now available for replace- 
ment in the handy “‘file card”’ 
five pack. 


the original 85°C capacitor... 


gives you pre- 


mium service without premium price 


Try the new FP capacitor for yourself. See 
how it stops expensive, time-consuming call- 
backs. Your Mallory distributor has them 


... see him today. 


Mallory GEMS—five tubular 
capacitors in easy-to-use dis- 
penser: best bet for outstand- 
ing service in buffer, by-pass 
or coupling applications. 


@ Registered trade mark of Radio Materials Company, a division of P. R. Mallory & Co. Inc. 
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For better bass response, use a folded 
horn with maximum efficiency, reduced 


driver resonance 
down to cutoff 


and smooth 


By KING BAKER * 


MONG the various types of 
speaker enclosures, the rear- 
loading horn has remained a 
favorite with those who ap- 
preciate clean articulation in the bass 
region. Such an enclosure is fairly com- 
plicated and requires considerable dili- 
gence on the part of its designer and 
builder, but the quality of reproduction 
from a carefully coordinated horn sys- 
tem is impressive enough to override 
these objections. 

Properly engineered, this type of en- 
closure has three worth-while advan- 
tages: 

1. Radiation 
driver 


from both sides of the 
cone is used at low frequencies 
for maximum efficiency. 

2. High acoustic loading in the bottom 
three octaves swamps out driver reso- 
nance and presents uniform electrical 
impedance to the power amplifier. 

3. Horn loading gives smooth re- 
sponse to the cutoff of the horn flare, 
practically unaffected by driver charac- 
teristics. 


Design considerations 
Such an enclosure should not be con- 


fused with small cabinets which use a 
very short horn to load a reflex duct. 
The operation of these devices is more 
like that of bass-reflex enclosures than 
of exponential horns. A true rear-load- 
ing horn must have an effective path 
length of at least 5 feet to load its driver 
effectively in the 40—50-cycle region. 
Moreover, the mouth of the horn must 
be large enough to add substantial radi- 
ating area to that of the driver, if you 
want reasonable efficiency below 150 
cycles. 


* Technical Assistant, James B. Lansing Sound, Inc. 
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response 


The finished enclosure 


as 





made _ by 


James B. Lansing Sound, Inc. 


The JBL model C40 Harkness en- 
closure is a recent design which in- 
corporates a full-size rear-loading horn 
in a pleasing lowboy enclosure of rea- 
sonable size. The basic configuration is 
a constant-width 6-foot folded exponen- 
tial horn having a flare rate of 40 
cycles. The combined radiating area of 
the horn mouth and 15-inch driver is 
more than four times that of the driver 
alone. The coupling chamber, horn 
throat, rate of flare and path length 
are carefully related to restrict opera- 
tion of the horn to frequencies below 
175 cycles. Above this point, the driver 
radiates directly from’ the front of its 
cone. 

Either 12- or 15-inch drivers may be 
used. Both operate satisfactorily in this 
enclosure, provided the driver’s overall 
depth does not exceed 55 inches. Since 
the front of the cone radiates directly 
into free air, the Harkness accepts 
either extended-range drivers, coaxial 
speakers or two-way systems consisting 
of separate woofers and high-frequency 
units. 

When driven by a quality 12- or 15- 
inch cone speaker, bass response extends 
smoothly to below 40 cycles. The im- 
pedance curve of a typical 15-inch unit 
in this enclosure is shown in Fig. 1 
(solid line). Note that at 40 cycles the 
impedance (and therefore cone move- 
ment) of the driver is no greater than 
at 500 cycles. At no point does the im- 
pedance exceed 3 times the 500-cycle 
value. Compare this with the curve of 
the same speaker in free air (dashed 
line), where motional impedance at 
resonance rises to a value approxi- 
mately 15 times that at 500 cycles. 

Remember, in reflex and horn-loading 


enclosures, (as opposed to “infinite 
baffle’ arrangements) a rise in motional! 
impedance does not correspond to 
greater acoustic output. On the 
trary, any pronounced impedanc« 
indicates that the driver 
loaded properly, and under this condi 
tion a very small amount of electrical 
drive results in excessive distortion. 
This factor is overlooked in 
signs, in which low-frequency 
ance peaks may exceed 10 
mid-frequency value. 

Just as important as the increased 
power-handling ability and reduced dis- 
tortion afforded by an _ acoustically 


con 
peak 
cone is not 


some ae 
imped- 


times the 


Fig. 1—Impedance of a typical 15-inch 
speaker in and out of the Harkness en- 
closure. 
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damped driver is the uniformity in elec- 
trical impedance reflected to the power 
amplifier. Abrupt peaks and dips in a 
speaker’s impedance curve are usually 
accompanied by sudden reactive shifts 
in electrical impedance. Such complex 
reactive loads may seriously limit the 
amplifier’s peak power and lead to 
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momentary instability on transient 
peaks. 
How to build one 

The audiophile who wants to con- 
struct the Harkness for himself may 
work from the simplified drawings 
shown on this page (Figs. 2, 3, 4, 5, 
6, 7 and 8) and work out assembly 
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MINI-CHECK TUBE TESTER 
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Here is a multiple socket tube 
tester designed to meet limited 
budgets. Although low in price it 
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ables you to check over 600 tube 
types — and has a range of opera- 
tion that far exceeds others in its 
price class. 


boasts a unique circuitry that en- om 








Model MC-1 — housed in 
sturdy wrinkle finish steel SIZE: W-9” 
H-812” 


SPECIFICATIONS shee 


@ Checks emission, inter-element shorts and leakage of over 600 tube types. 
This covers 024s, series-string TV tubes, gas regulators, auto 12 plate volt, 
hi-fi and foreign tubes @ 3 settings enable a test of any tube in less than 
10 seconds @ Employs dynamic cathode emission test principles @ 312” 
D’Arsonval type meter — most accurate type available .. . its greater sensi- 
tivity means more accuracy... its jewel bearing means longer life @ 17 long 
lasting phosphor bronze tube sockets @ Combination gas and short jewel 
indicator @ 9 filament positions @ Handy tube chart contained in special back 


compartment e@ New tube listings furnished periodically at no cost @ De- 
tachable line cord 


these BONUS FEATURES . . . found 
in no other low price tube tester 


Checks for cathode to heater shorts ~ Checks for gas content 
Checks all sections of multiple purpose tubes... will pickup tubes 
with one “Bad” section Line isolated — no shock hazard » Vari- 
able load control enables you to get accurate results on all tubes 
Positively cannot become obsolete as new tubes are introduced. 
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AN INEXPENSIVE QUALITY INSTRU 
DESIGNED FOR ACCURATE AND. DE. 
PENDABLE TESTS OF ALL TRANSISTORS 
_ DIODES QUICKLY AND ACCURATELY 
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SPECIFICATIONS 
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— aan e minute required for 

suk med er ae or diodes @ Large 3” meter is extremely sensiti 
° Pee ae eatcoter scales designed for quick easy readi “4 
a. _ y an easy to replace 6-voit battery — current drole 
5 ife almost equal to shelf life. Battery cannot be drained 
its own meter or 
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ge — housed 
in sturdy hammertone 
finish steel case com- $9 50 
plete with test leads Net 


SIZE: W-6” H-7” D-31/4" 


IMPORTANT FEATURE: = TT-2 cannot become obsolete as 
you to check all new type transistor e circuitry is engineered to enable 


will be furnished periodically at no — as they are introduced. New 


ost. listings 


EASY TO BUY IF SATISFIED 


see order form on facing page 
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risk that CENTURY instruments are In ad 
in your every day work. Send for instruments of your choice without obliga 
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, : added. 
pay in easy-to-buy monthly installments — without Sty financing of carrying charges SUNT" 


poreery opsetee VACUUM TUBE VOLT METER 
featuring the sensational new MULTI-PROBE ° Patent Pending ee . 


WITH LARGE EASY-TO-READ 6” METER — __eeel 4 
No extra probes to buy! The versatile MULTI-PROBE does the work of 4 probes 


@ DC Probe@ AC-Ohms Probe © Lo-Cap Probe @ RF Probe 


The VT-1 is a tremendous achievement in test equipment. With its unique MULTI-PROBE it will do 
all the jobs a V.T.V.M. should do without the expense of buying additional probes. No longer do you 
have to cart around a maize of entangled cables, lose time alternating cables or hunting for a mis- 
placed probe. With just a twist of the MULTI-PROBE tip you can set it to do any one of many time- 


Convince yourself at no 





saving jobs. A special holder on side of case keeps MULTI-PROBE firmly in place ready for use. 


FUNCTIONS 
Dc VOLTMETER . . . Will measure D.C. down to 


1.5 volts full scale with minimum circuit loading, 
and give accurate readings of scale divisions as low 
as .025 volts .. . Will measure low AGC and oscillator 
bias voltages from .1 volts or less up to 1500 volts 
with consistent laboratory accuracy on all ranges .. . 
Zero center provided for all balancing measurements 
such as discriminator, ratio detector alignment and 
hi-fi amplifier balancing. 


AC VOLTMETER ... True Peak-to-Peak measure- 
ments as low as 3 volts of any wave form including 
TV sync, deflection voltages, video pulses, distortion 
in hi-fi amplifiers, AGC and color TV gating pulses... 
Scale divisions are easily read down to .1 volts... 
Measures RMS at 1/20th the circuit loading of a 

O.M. ... Unlike most other V.T.V.M.'s there is no 





OUTSTANDING FEATURES 


@ Completely portable — self powered with long life 
batteries — permits use everywhere @ New advanced 
pentode amplifier circuit assures amazingly low battery 
drain e@ Large 6” 100-microampere meter, many times 
more sensitive than meters used in most V.T.V.M.’s @ 
Laboratory accuracy performance — 2% of full scale 
on DC, 5% of full scale on AC @ Simplified multi-color 
easy-to-read 4-scale meter @ No heat operation assures 
rigid stability and accuracy @ immune to power line 
fluctuations @ Amplifier rectifier circuit with frequency 
compensated attenator — a feature found only in costly 
laboratory instruments @ Meter compjetely isolated — 
practically burn-out proof e@ Hand-crafted circuitry 
eliminates the service headaches of printed circuitry @ 
1% resisters used for permanent accuracy @ Separate 
RF ground return for low-loss RF measurement @ Micro- 
phone type co-axial connector @ Matching cover pro- 
tects instrument face — snaps on and off instantly. 


loss in accuracy on the lowest AC range. 


ELECTRONIC OHMETER . « » Measures from 0 
to 1000 megohms . . . Scale divisions are easily read 
down to .2 chms.. . Will measure resistance values 
from .2 ohms to one billion ohms .. . Will detect 
high resistance leakage in electrolytic and by-pass 
condensers. 


RF and LO-CAP MEASUREMENTS... 
With these extra VT-1 functions you can measure 
voltages in extremely high-impedance circuits such 
as sync and AGC pulses, driving saw tooth voltages, 
color TV gating pulses, mixer output levels, |.F. 
stage-by-stage gain and detector inputs. 


SPECIFICATIONS fully wired and 


DC Volts — 0 to 1.5/6/30/150/300 /600/1500 volts at housed in hand- 
AC Volts (RMS and Peak-to-Peak) — 0 to 3/12/60/300/1200 v ammertone finish steel 
Ohms — 0 to a billion ohms, 10 ohms center scale — Rx1/10/1 1K/1 plete with MULTI- 
100K/1M 2 nd thor- 

RF — Peak reading demodulator supplied for use on all DC rang truction 

Zero Center — available on all DC volt ranges with zero at mid-scale vering $ 50 
Decibels — from —10 Db to +10/22/36/50,/62 based on the Dbn applica- Net 
IMW in 600 ohms leta . 
Impedance — 11 megohms DC, 1 megohm AC, 10 megohms Lo-Cap 

input Capacity — 130 mmfd. RMS, 250 mmfd. Peak-to-Peak, 25 mmfd 


Model 
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FAST-CHECK TUBE TESTER 


Simply set two controls . . . insert tube . . . and press quality button to test 
any of over 700 tube types completely, accurately . . . IN JUST SECONDS! 


Over 20,000 servicemen are now using the FAST-CHECK in the 
servicing time way down, eliminating unprofitable cal|-backs 
by selling more tubes with very little effort. See for yourself 
chose the FAST-CHECK above all other tube testers 


rk and are cutting 
their dollar earnings 
nany servicemen 


PICTURE TUBE TEST ADAPTER 
INCLUDED WITH FAST-CHECK 


Enables you to check all 
picture tubes (including 


RANGE OF OPERATION 


Checks quality of over 700 tubes types, em i i 
oone at oo cathode Dag ae seat This pro en Bd es 
Yo ubes in use t .§ i i i 
the new short-neck 110 TV tubes, auto 12 sistowell lubes. Gila, mane ene Gen ant 
degree type) for cathode regulators, special purpose hi-fi tubes and even foreign tubes 
emission, shorts and life ~ Checks for inter-element shorts and leakage. . 

expectancy ... also to reju- ~ Checks for gas content. 
venate weak picture tubes. Checks for life-expectancy. 
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@ No time consuming multiple switchin c A : . © N s 
i t g... only two settings are required instead of i 
ll me gh ng gr — checking . . tube chart li g over 700 tute =. 
( ’ ° w listings are added without costly roll chart replacen t 
tion of multi-section tubes and if onl ion i e will read “Bad” on the meter escie 
y one section is defective the tube wil! read “Bad” 
@ 41 phosphor bronze beryllium tube sockets neve d ~ . gh A 
0.4%" mounted om panel @ Larae avr D’arsemenr t r need replacement e pin and 9-pin straighteners 
J 7 y ype meter is the most sensitive available t 
protected against accidental burn-out @ Special scale on meter fo " Pe t- -Fy 
) st a t Sp r low current tubes @ Compensation for 
Model FC-2 — housed in ss line voltage variation @ 12 filament positions @ Separate gas and sh ewel indi i 
rubbed oak carrying case = $69°° no shock hazards @ Long lasting etched aluminum panel. . er ee 
plete with CRT adapter Net NOTE: The Fast-Check positively cannot become obsolete . . . circuitry is engineered to accommodate 
all future tube types as they come out. New tube listings are furnished periodically at no cost. 


CONVENIENT TIME PAYMENT PLAN — no FINANCING CHARGES 
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(Continued from page 87) 
Los Angeles 39, Calif. 

The factory enclosure lock- 
mitred joints and routed slots in top 
and bottom panels to position interior 
partitions. You may not be able to make 
these, but an equally satisfactory en- 
closure may be built using simpler 
methods, provided all joints are screwed, 
glued and sealed. If you use routed slots, 
add twice the depth of the slots to all 
inside panels. Use plenty of glue blocks 
in all corners (see Fig. 4). 

Use %-inch plywood for all panels 
with the exception of the curved section 
which forms the final horn flare. This 
may be made of 5/16-inch Plyscore 
sheathing, adequately strutted to pre- 
vent panel resonances. Alternatively, a 
sandwich of thin Masonite or plywood 
layers may be bent to shape and glued 
together in a single laminated panel. In 
any case, the curve profile shown in 
Fig. 5 should be followed. 

3efore beginning actual construction, 
first check the layout of the components 
you plan to use. Fig. 6 shows how the 
major parts are cut from plywood 
sheets. A detailed drawing of the speak- 
er baffle is shown in Fig. 7. Note that, 
if the 175DLH driver—horn-—lens 
sembly or tweeter of similar length is 
used it will project back through the 
rear of the coupling chamber. Therefore 
a tight-fitting hole must be cut in the 
front throat baffle to accommodate the 
horn driver. Soft felt is used to seal the 
gap between the tweeter horn and 
panel. The exact position of the hole 
may be determined geometrically, or the 
complete shop drawings may be con- 
sulted and high-frequency unit mounted 
exactly as in factory-assembled cabinets. 

The rear of the coupling chamber 
should be completely padded with sound- 
absorbent material, such as Fiberglas 
or Tuflex Fig. 2). If a dividing 
network is used, mount it in the space 
behind the curved horn section. 

Since you must be able to remove the 
speaker mounting baffle from the front 
of the enclosure, it cannot be glued. Yet 
it must form an airtight seal with the 
coupling chamber. Cleats to which the 
speaker baffle can be tightly screwed 
are fastened to the side, top and bottom 
of the enclosure. These cleats are cut 
from 1% x %-inch stock and glued and 
screwed edgewise to the enclosure. Use 
at least four screws per cleat. The left 
edge of the baffle is screwed to the inner 
horn panel. Use at least four screws on 
each edge of the baffle. 

If you set up the grille cloth so it 
can be removed from the front of the 
enclosure, the remaining outer surfaces 
can be permanently fixed in place. The 
more ambitious may not want visible 
mounting frames or fasteners on the 
finished enclosure. Fig. 8 shows the 
factory method of mounting the grille 
cloth. It is fastened to a supporter 
behind the vertical scab on the right 
of the enclosure, stretched across a 
center spreader and then fastened to 
the interior left-hand side of the cab- 
inet. After a trial fitting of the grille, 
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uses 


as- 


(see 


cut top and bottom scabs to follow the 
grille’s contour. Glue scabs in place and 
finish edges with 1%4-inch veneer tape. 

This method of mounting the grille 
cloth requires making the horn-mouth 
interior accessible from the rear of the 
enclosure. Consequently, a portion of 
the rear panel of the factory enclosure 
is made removable. If you do this, make 
sure that the removable section makes 
an airtight seal when screwed in place, 
and that the entire structure is rigid 
and rattle-free. Cleats, not shown on the 
diagrams, are screwed and glued to the 
top, bottom and side to support the 
removable panel. 

When completed, the enclosure may 
be completely finished and fitted with 
decorative legs, or it may be incorpo- 
rated in built-in or wall-hung cabinet 
units. The enclosure can also be built 
as a vertical unit, should this orienta- 
tion better suit existing space require- 
ments. Since the horn is completely 
self-contained, room placement is not 
critical. 


Testing and performance 

After the enclosure is assembled and 
the speaker system installed, the system 
should be tested before the grille cloth 
is stretched into place. A powerful low- 
frequency signal or program material 
having a preponderance of bass should 
be fed to the speakers and the en- 
closure checked carefully for rattles, 
buzzes and panel vibrations. Additional 
struts may be screwed in place as 
needed to eliminate any panel 
nances. 

Once the system is operating satis- 
factorily, suitable music for normal 
listening may be played as a listening 
test. If a two-way speaker system is 
installed, the high-frequency level con- 
trol should be set to give most natural 
balance. 

The most immediately outstanding 
feature of the Harkness enclosure is 
its ability to deliver natural full-bodied 
bass even at the highest volume levels. 
But it must be emphasized that, below 
200 cycles, individual room acoustics are 
almost as important as the speaker 
enclosure in determining quality of re- 
production. 

The quality of rear-loading horns is 
often described as “live,” “clean,” “gets 
the sound out of the enclosure and into 
the room.” For those who feel these 
terms describe the ideal speaker system, 
this enclosure is an idea] choice. END 


PENTRON 9T-3C 
TAPE RECORDER 
Excessive hum on a recording, usual- 
ly becoming progressively louder, is 
generally due to a defective 6SL7 
which may have heater-to-cathode 
leakage, despite tube tester indications 
of no leakage. Test by substitution. 
V1, the 5879 preamplifier tube, may 
also have a_ heater-to-cathode short 
that does not show on a tube tester so 
try by substitution too. Loose motor 
supports may also cause hum.—Jack 
White 
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DYNAKITS 


Look Best — Test Best — Sound Best 


vew STEREO 70 «" 


Dual 35 watt super-quality 
Amplifiers—70 watt continu- 
ous monophonic rating—160 
watt peak 

All critical parts on prefabri- 
cated printed circuit assembly 
reduces wiring time to five 
hours 

Premium quality parts 
servatively operated permit 
one year guarantee 


con- 


Uncompromised design for fin- 
est performance—usable with 
all speakers 

Only $99.95* net including all 
parts, instructions, and protec- 
tive cover 


Step up to STEREO 


Superb Dynakit Quality Is Fully Com- 
patible With Stereo Requirements 





* Famous Dynakit Preamplifiers—dis- 
tortionless and noise-free 


moniously for stereo. 

* Add DSC-1 Adaptor unit for complete 
flexibility. Includes blend, 
dual volume controls plus loudness, 
tape monitor, and reversing switches, 
Usable with most high quality pre- 
amplifiers. Only $12.95* net. 

* PM-2S Panel mount kit provides inte- 
grated handsome appearance plus 
mounting facility—$5.95* net. 

* CM-2S Cabinet Set includes front 
panel and walnut table top cabinet. 
$17.95* net 


Available from leading Hi-Fi dealers everywhere 
Descriptive brochure available on request 
"Slightly higher in West 


DYNACO INC. 


Dept. RE 617 N. 41st St. Phila. 4, Pa. 


stack har- 
$34.95* each 
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RADIO SHACK INVITES YOU TO ACCEPT. THIS AMAZING OFFER! 


awe 
ogee, = mam 


YOU SAVE $40 BECAUSE WE CAUGHT OUR FACTORY BETWEEN “‘RUNS”’ 
eae 8 -TRANSISTOR PORTABLE RADIO 


1ST TIME EVER! 


$99% 


$5 down $5 monthly 


Battery 
included 


POSITIVELY UNDUPLICATED UNDER $70! 


Rather than shut down, a certain factory wait 
ing for business on its own product built our 
sensational design to order for less than HALF 
the going price! VERSATILE! Use anywhere as 
powerful long-distance radio . . as low-cost 
“2nd half’ of stereo system ... as portable 
amplifier for your phono.Has two diodes, ther- 
mistor that extends battery life to save you 
money, top grain leather case. 

Order No. S9OLX696. Sh. Wt. 2 Ibs. 





‘(east BAT) ELECROSTA 3 Tweeter 


$ Q* Down, $5 Monthly 
oe Assembled; 
Cabinet: 11% x 5% x 412” 


TO BE SURE OF GETTING the tweeter made world- 
famous by rave notices of the hi-fi test laboratories, 
and not an inferior imitation, order ONLY from Radio 
Shack. ONLY Radio Shack sells the tweeter acclaimed 
for adding a smooth and silky response from 5,000 
cycles to 25,000 cycles with any good compliance 
speaker system. Order No. 36CX017Y. Sh. Wt. 7 Ibs. 


8-OHM ELECTROSTAT-3 CROSSOVER NETWORK 
Order No. 911534 Sh. Wt. 2 Ibs. $6.95 


MONTHS 
BSCRIPTION 


390 JUMBO PAGES OF 
BARGAIN BULLETINS 


AT LAST! Up-to-the-minute dollar-saving barga .. HI-FI 
and STEREO! AMATEUR RADIO! POWER TOOLS! APPLIANCES! 
LP RECORDS! TAPES! CAMERAS! OPTICAL! ELECTRONIC PARTS! 
SPORTING EQUIPMENT! 


THE ONLY WAY you can keep up with the bar iphs that 
are rocking the nation! Exclusive makers’ closeout offerings... 
inventory clearances of 3 giant stores and our nail order 
plant . . . Radio Shack buying 
corners of the globe! 


4 | 


coups made a t daily in all 


VIVIDLY in 
TWICE the 
to pay! 


WRITTEN BY EXPERTS in all fields 
rotogravure on fine glossy paper... on page 
size of this magazine! Mailed POSTPAID — thing 

Profusely illustrated 8'2" X 
11” book with 
articles plus a complete hi-fi 
and electronic catalog 
in September 


250-PAGE 
ea\ COMPLETE GUIDE 
TO ELECTRONIC 


CORPORATION 


167 Washington St., Boston 8, Mass. 





P.A. Miracle! 5-WATT AC “Carnival” AMPLIFIER 
sage 


$5 Down, $5 Monthly 


P.A.! PHONO! PAGING! IDEAL for Clubs, 
Schools, Square Dances, Rallies, Paging, 
Restaurants, Music Lovers! AC circuit, 
high-z mixable microphone and inputs and 
gain controls. Hi-fi (low) hum and 1.M. 
7% x 5 x Y2” cabinet. 

Order No, 9OLX891 Sh. Wt. 7 Ibs. 


730 Commonwealth Ave., Boston 17, Mass. 
230-240 Crown St., New Haven 10, Conn. 


FILL IN— CLIP — MAIL TODAY! 
RADIO SHACK CORPORATION pep: 


730 Commonwealth Ave., Boston 17 


COMPLETE OUTDOOR 
P.A. SYSTEM: Amp., 
University PH horn, 25 
W driver, microphone, 
weatherproof cable 
Order No, 921520 Sh. 
Wt. 20 Ibs. $49.95 


Please send me the 
FREE Bargain Bulle 
} 1960 Gu de To é 
] 8-Transistor Radic 
| Electrostat-3 (=36CX 
} 8-Ohm wired X-over 





Archer POWER MEGAPHONE $99* + ae 


With Carrycase 


PUTS YOUR VOICE WHERE YOUR LEGS CAN'T G0! 
PERFECT for Coaches, Playground Supervisors, Con- 
struction Foremen, Yachtsmen, Lifeguards, Scout- 
masters, etc. Has variable volume control, weighs 
34% Ibs. with 6 flashlight batteries (extra 78c). 

Order No. 90L800 Sh. Wt. 9 Ibs. 
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| 16-Ohm X-over kit ( 
5W Amplifier (-90LX891 
} Outdoor PA (#92LX52] 
] Power Meg JOL801 
([.] Check Money Order 


Name 
Address — 


City 





authoritative 


Issued 


BURTON BROWNE/New York 


CAPACITY~ 


LEAKAGE 


For Checking Miniaturized Equipment, Pyramid’s 
Model RC-1 New Resistance-Capacity-Ratio 
Bridge Tester. Budget priced . . . outstanding quality 
instrument... the RC-1 saves you both time and money. 
Precision-engineered, Pyramid’s new model RC-1, Resist- 
ance-Capacity-Ratio Bridge Tester has a special low 
voltage bridge and stable vacuum tube amplifier for safe 
testing low voltage electrolytics such as commonly used 
in transistorized receivers. 

Pyramid’s RC-1, Resistance-Capacity-Ratio Bridge Tester 
is a functionally designed, sturdy, compact, lightweight 
unit, ideal for use by technicians, servicemen and en- 
gineers in radio, television (color as well as black and 
white), industrial electronics and all related fields. 


PYRAMID MODEL RC-1 FEATURES: 


e Special 3 volt amplifier for checking low voltage elec- 
trolytics used in miniaturized equipment such as tran- 
sistor radios, etc. 


e Capacity Ranges—from 10 mmfd. to 2000 mfd. 


e Resistance—from .5 ohms to 200 megohms in 4 ranges. 


eRatio Test—provides quick reactance or resistance 
ratio between any two capacitors, inductors or resistors 
—range: .05 to 1 and 20 to 1. It can be used also to 
determine turns ratio of transformer windings within 
this range. 


e Leakage Tests—handles all types of capacitors at rated 
voltages between 0 and 500V DC. 
e Power Factor—0 to 60% (on capacitors from .1 mfd to 
2000 mfd). 
e Capacitor Test Voltages—variable between 0 and 500V 
DC in 17 steps. 
PRICE: Dealer Net—$44.95 


For further information about the RC-1 see your Pyramid 
distributor or write for complete technical data to: 
Pyramid Electric Company, Union City, N. J. EXPORT: 
458 Broadway, N. Y. 13, N. Y.e CANADA: Wm. Cohen, 
Ltd.—7000 Park Ave., Montreal. 


PYRAMID 


ELECTRIC CO. 








L. I. GUILD RECOMMENDS 
$5.50 CALL 

As a result of lively discuss 
meeting of the Long Island Rad 
vision Guild, this group went or 
favoring a minimum of $5.50 
basic home _ service-call charge 
Guild News said, “For many ye 
average service charge il 
County has been only $3.50; Na 
County closer to $4.00. The actual « 
of making a service call on Long Is 
is $5.62. This figure has _ not 
arrived at arbitrarily but by careful 
ground work and analysis on the part 
of the Guild. The Guild has also come 
up with statistics showing that the 
average call produces an income fro 
parts of $1.17. If your shop charges 
$3.00 for labor, total income I 
call would be $4.17, or a loss of 
on each call. . . . RCA has 
issued a pamphlet bringing 
when the service charge rate was § 
the shop owner could afford to pa 
$1.80 per hour salary, or $72.00 a 
At a service charge rate of $3.50, t 
technician’s salary should be only 
a week.” 


MICHIGAN TSA ELECTS 

At the annual meeting of the Tel 
vision Service Association of Michiga 
the organization elected new offic 
including Patrick LaForet, presid 
Michael Graham, secretary, 
Katuah, treasurer. The new offic 
board members were installed 
dinner dance 2 weeks later, 
marked 10 years of growth f 
of Michigan. 


PHILCO HELPS FIGHT 
SCARE STORIES 
“We propose to write an article de 
fending the service technician and have 
it published by a national consume 
magazine,” says the Phileo Ss 
Businessman. “Let’s get mad and 
mad. Let’s reply to every sir 
stance of disparagement of the 
man, by letter, by telephone, 
gram. Write direct to the edito 
offending publication. Demand that the 
publication tell the other side of th 


|} story... 


“In the belief that, if one editor finds 
one side of a story of interest, others 
will choose the opposite side, . . . we 
will seek out the editor who will pub 
lish the ‘other’ side. . . . In order to 


| accomplish this, we need the coopera 


tion of all our readers. Tell us about 


| stories you have read which you have 


found to be untrue or greatly exag- 
gerated. Give us facts, men—dates, 
places, names if possible. Armed with 
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TECHNICIANS' NEWS (Continued) 


these facts we can write a story about 
the service technician as a reputable 
businessman that will be just as con- 
vincing as the damaging attacks ever 
were. 

“Address your letters to the ‘Get 
Mad’ Editor, Phileo Service Business- 
man, 2nd and Westmoreland Sts., 
Philadelphia 40, Pa.” 


TORONTO GROUP DISBANDS 

May 9 marked the closing, in Toronto, 
Canada of an organization dedicated to 
the cause of the technician. 

A resolution, urging all members still 
in the Association of Professional 
Technologists of Ontario (the name of 
the now defunct organization) to apply, 
individually, for certification under the 
Association of Professional Engineers 
of Ontario, was passed with little com- 
ment. 

The engineering group permits men 
who work at jobs of a high degree of 
difficulty and responsibility, yet are not 
engineers, to be certified by the associa- 
tion. APTO’s president hopes. that 
urging the members of his disbanded 
group (which at its peak numbered 
more than 300) to join the Engineers 
of Ontario will encourage the engi- 
neering association to deal more specif- 
ically with the technician. 


OKLA. PARTS SHOW & CLINIC 
A 3-day parts show and _ technical 
clinic will be held at the Skirvin Hotel 
in Oklahoma City, on July 17, 18, 19, 
with six nationally known speakers and 
over 30 manufacturers’ exhibits. Harold 
Eales, Oklahoma City service dealer 
who is setting up the show, expects 
about 700 technicians from Oklahoma 
and the four neighboring states to at- 
tend. TESA of Oklahoma is the sponsor. 
The program will include a_ golf 
tournament, two banquets, floor shows 
and other nonelectronic functions in 
addition to the technical and business 
meetings and talks. It is anticipated 
that this will be the first in a series of 
such annual parts show and clinics. 


TEXAS CLINIC AND FAIR 

The Texas Electronics Association 
has announced its’ seventh annual 
Clinic and Fair. to be held in San 
Antonio, Aug. 7, 8 and 9. A full pro- 
gram of technical and business dis- 
cussions led by industry authorities 
has been planned, including both man- 
agement and technical sessions on Fri- 
day and Saturday. Experts from RCA, 
Zenith, Sylvania, Delco, G-E, Motorola, 
Raytheon and Tung-Sol are scheduled 
to talk. There will be a dance Satur- 
day evening, and complete programs for 
the 2% days have been planned both 
for the ladies and for the children. 


SERVICE SHOP ON SHOW 

A complete TV-hi-fi-radio service 
shop in operation is planned as an ex- 
hibit at the Chicago International Fair, 
to be held July 3-18. The exhibit is 
intended to give TV owners a better 
appreciation of the real scope of the 
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establishment required to service their 
sets properly. The shop will be manned 
by members of the Associated Radio & 
TV Servicemen (Chicago), who will 
answer questions from the public. 
The Simpson Electric Co. is equip- 
ping the shop with a complete set of 
test equipment. In addition, there will 
be a closed-circuit TV demonstration 
and a color set with patterns and color 
bars displayed continuously. The proj- 
ect is part of an effort by the Chicago 
ARTS group to improve relations be- 
tween TV owners and technicians. 


DANGEROUS FUGITIVE 

MAY SEEK TV WORK 
TV shop owners and technicians are 
warned to be on their guard against an 
individual who may be known as John, 
Richard or Jimmy Haywood, but is 
more likely to be using an entirely 
different name. Wanted by the FBI for 
unlawful flight to avoid prosecution for 


murder, he is said to be _ sufficiently 
adept at radio and television to enable 
him to make a living in the trade. He 
is alleged to have shot and killed two 
men, and should be considered armed 
and extremely dangerous. 

Description: age 42, height 5 feet 9 
inches, build slender, weight 170 lbs, 
hair black, eyes maroon, complexion 
light brown (Negro). Sometimes wears 
a mustache, has scar on left wrist and 
left side. As well as TV technician, has 
worked as mechanic and laborer. Is 
proficient with an electric guitar and is 
a motorcycle enthusiast. 

Anyone having information that 
might assist in locating this fugitive 
is requested to immediately notify the 
Director of the FBI, US Department of 
Justice, Washington, D. C., or the spe- 
cial Agent in Charge of the nearest FBI 
division, the telephone number of which 
appears on the first page of local tele- 
phone directories. 


URGES COLOR STUDY 

In an address to the annual Penn- 
sylvania Federation of Radio—Televi- 
sion Servicemen’s Associations’ in 
Harrisburg, Donald Kunsman, presi- 
dent of RCA Service Co., urged alert 
service technicians to train themselves 
to be able to service color sets as grow- 
ing public acceptance of color turns 
into purchase and home use of the sets. 

RCA is now sending out complete 
service data on its color 
These manuals are in a format similar 
to the black-and-white service manuals 
familiar for a number of years. END 


receivers. 





HOW T0 
MAKE MONEY 


Selling Commercial Sound 


Here today and here tomorrow 

Commercial S$ S a Steady-profit 12 
months-a-year ; f sale talla 
tion and "Vv 


a ' 
Good markets in 


ks, 
ia, racetrac 
stmetic fields, we. 


ofitable 
rrarkets in 
swimming 
ools, 
Pmusement 
arks, clubs, 
schools, etc. 


nt markets 
in industry, 


sories, 
faerenouses, etc. 


Write for latest catalog and selling aids to help 
you get profitable commercial! sound business 


ATLAS 


SOUND CORP. 


ada. Atlas Radio ¢ 


Toronto, Canada 
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Industry needs Electronic Technicians! 


RCA INSTITUTES, DEPT. RER-79 
350 W. Fourth St., N.Y. 14, N.Y. 


Please send me your FREE catalog of 
Resident School courses in New York. 





IM DISTORTION METER, 
tester 
using SMPTE method with 60 


Newenco. Low-priced 


cycles and 6 ke at 4:1 ampli- 


tude ratio. Readings as low as 


0.1% IM distortion can be read 
on plastic-faced meter. In- 


tended for service technicians, 


4 
2 ~*« 
°? 


hobbyists and kit builders for 
checking and balancing amplifi- 
ers. Operates on 105-125 volts 
ac.—Newbury Engineering Co., 
PO Box 144, Bradford, N. H. 


WIDE-BAND SCOPE model 
ES-550B. High-sensitivity 5-inch 
oscilloscope with camera-mount 
bezel and edge-lit graticule. 


+. 90 60 


Light intensity in graticule vari- 
able by knob on front of scope. 
Frequency response 10 cycles to 
5 me. Sensitivity 10 millivolts 
inch, flat +1 db to 3.5 me, fre- 
quency compensation on vertical 
attenuator, vertical pattern- 
reversing switch, 60-cycle phas- 
ing and blanking control.—Pre- 
cise Apparatus Co., 70-31 84th 
St., Glendale, N. Y. 


THIRD HAND holding clamps 
with stepped positions are con- 
venient for keeping wires or 
small parts in place during as- 

oe 
a =, 
WY 


sembly or soldering. 6 inches 
long. Model 42H has straight 
nose, model 43H curved nose. 

Xcelite, Inc. Orchard Park, N.Y. 


SELF - POWERED VTVM 
model VT-1 has all-in-one probe 
for de, ac, rf and low-capaci- 
tance. Uses 6-inch meter move- 
ment; 7 de scales, 1.5 to 1,500 
volts; ac rms and peak-to-peak, 
5 scales, 3 to 1,200 volts: 7 ohms 
scales to 1,000 megohms; zero 
center; db, 5 scales, 10 to +10 
db. Impedance 11 megohms de, 





1 megohm ac, 10 megohn low 
capacitance. Input capacitance 
250 wuf in rms setting, 25 spf 
for low capacitance.—Century 
Electronics Co., Inc., 111 Roose 
velt Ave., Mineola, N.Y. 

NEW PANEL for 
emission tester, part 
adapts model GCT-8 tube teste: 


iy 


Ps 


for 1959 and other lat 
including popular industria 
types. Manual lists foreign tube 
data. Panel for bringing GCT-5 
testers up-to-date is ay 
595.—Seco Mfg. Co., 5015 Penn 
Ave. South, Minneapolis, Minr 
REPLACEMENT SWITCHES 


for auto radios. SP grou 


Q | 


replacements for many n¢ 
radios.—Centralab, 900 | 
Ave., Milwaukee 1, W 
ANTI-STATIC SPRAY 
Sil-Spray silicone film on } 
graph discs. Aerosol bor 
tainer includes cloth apy 
Jensen Industries, 
Park, Il. 
BURNOUT -PROOF METER 
model 102F has fuse protectior 


5 ac and 5 de range t 3,000 


> 
7 tubes 


’ 
w 


volts. 3 de and 3 ac « 
ranges, 2 resistance ranges 


megohm. Meter i } 
square. Model 103F has 


indicating meter, 4% nches 
square. Both available as kits or 
factory-assembled.— Electronic 
Measurements Corp., 625 Broad 
way, New York 12, N.Y 
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LET RCA TRAIN YOU 
-IN ELECTRONICS 


RCA Institutes celebrates Fifty Years of Electronic 
Training by introducing its newest Home Study Course... 





ELECTRONICS FOR AUTOMATION 


... Now you have four comprehensive courses for your 
electronic training... from basic electronic theory to the more 
advanced principles of color TV and Automation, 


Electronic Fundamentals Electronics 
for 


Automation 


Television 
Servicing 


Practical work with the very first lesson. Pay-as-you-learn. 
You need pay for only one study group at a time 


r 
Send for our RCA INSTITUTES, Inc. Home Study School, Dept. RE-79 
A Service of Radio Corporation of America 


64 page Home \ 350 West Fourth Street, New York 14, N. Y 


Without obligation, send me the FREE catalog of Home Study Courses. No 


Study Catalog sclesmon will coll 
FREE! aN 


FOR RESIDENT SCHOOL 
COURSES SEE AD ON , ZX) additional cost. No postage, no customs, no delay. Send coupon to: 


OPPOSITE PAGE RCA Victor Company, Ltd., 5001 Cote de Liesse Rd, Montreal 9, Quebec 


To sove time, paste coupon on postcard. 
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WESTON INSTRUMENTS: STANDARDS OF 
STABILITY IN SCIENCE AND INDUSTRY 


New design of the Weston 


MARK Il ANALYZER 
offers... 


* INCREASED RANGE 
* MORE RUGGEDNESS 
* SMALLER SIZE 


The Weston Mark II Analyzer is an all-new version of 
the highly sensitive Model 980 Volt-Ohm-Milliammeter. 
It’s engineered to provide a wider range of test measure- 
ment applications . . . to stand up to abuse and environ- 
ment better than ever before. 

With its high-voltage range extended to 4000 volts, 
the Mark II offers a D-C sensitivity of 20,000 ohms/volt 

. accuracy within 2% of full scale. Range and function- 
switching is greatly simplified by use of a single dial 
control. 

Che CORMAG* mechanism assures magnetic shield- 
ing . . . the spring-backed jewels, shock and vibration 
resistance . . . the meter housing, electrostatic shielding 
... the case, impact resistance. And the ohm ranges are 
fuse protected. 

Order from your local distributor. Weston Instruments, 
Division of Daystrom, Inc., Newark 12, N. J. In Canada: 
Daystrom Ltd., 840 Caledonia Rd., Toronto 10, Ont. 
Export: Daystrom Int’l., 100 Empire St., Newark 12,N.J. 


WESTON 
I Tm 


ON THE MARKET (Continued) 


VOLTAGE REGULATOR 
model D-200 boosts line voltage 
10 volts when it drops below 
110, handles sets up to 300 
watts. Plugs in; has no tubes, 


parts. Turns 
natically with 
switch of regulated set 
or appliance. Perma - Power 
Co., 3100 N. Elston Ave., Chi- 
cago 18, Ill. 

TOOL KITS with interchange- 
able bits for Allen hex screws 
and fluted-spline recessed screws 
are models ZA40 and ZF 40, re- 


relays or moving 
on and off auto 
power 


spectively. Each kit comes with 
handle and graduated-size bits 
in rollup plastic tool 
Vaco Products Co., 317 
Ontario St., 


case. 
East 
Montreal, Canada. 


MINIATURE TRANSFORM- 
ERS for use with transistors. 


27 models, encapsulated for out- 


put, reactor, driver, input and 
interstage applications. Meet 
Mil-T-27A Chicago 
Standard Transformer Corp., 
3509 Addison St., Chicago 18. 


SPECIALIZED CAPACITORS 
for applications requiring un 
usual values. Type BPU, for 
computer use, range to 150,000 
pf at 3 volts and 1,000 yf at 
450 ~=volts; immersion - proof, 
shock-proof. Shown 25,000-yf 
unit at 15 volts and 12,000 yf at 
5 volts. Energy Storage capaci- 
tors small photoflash units with 
leakage under 1 ma, long shelf 


specs. 


hy 
a 


life, low inductance. Nonpolar- 


ized tubular electrolytics de- 
signed for speaker crossover 
networks have low power factor, 
high current capability.—lIlli- 
nois Condenser Co., 1616 N. 
Throop St., Chicago 22, Ill 
MULTICONDUCTOR 
SHIELDED intercom cables with 
either 9 or 15. individually 
shielded pairs. Shields are iso- 
lated from each other. Con- 


ductors No. 22 AWG A 

in 100-, 500-, an 00 
spools.—Belden Mfg. Co., 464 
W. Van Buren, Chicago, II] 


WIRELESS INTERCOM 
CC-60 is powered by 11( 
ac. Includes sque 


virtually silent tandl Vo 
caline Co. of America Inc., O 
Saybrook, Conr 


ADD-ON STEREO AMPLI 
FIER model S nelude f 
watt power 

stereo preamp 

works with any 

plete amplifier. Re 

20,000 cycles ‘ 

head input, loudne 

with switch, pre 

output current balan 


e be 
s6OOO00:T™ 
. = — 
a 
and noise 60 db de ( pho 
input, radio 8s0-dl Sherwood 
Electronic Laboratories, 43 
N. California Ave., Ch 


STEREO AMPLIFIER /nt: 
Mark XXIV, 2 power amplif 
20 watts each, voltage ¢ 
fixed - bias sup] 
switch, speaker 
power receptacle. 





Wr n ni 


to 75,000 cycles =% b, IM 
tort:on 0.6% Precise Develop 
ment Corp., Oceanside, N. Y 


STEREO SYSTEM KIT » 
SD-1 includes cabinet, phor 
graph changer, amp! 
stereo speakers. Amplif 


developed sum 

matrix circuit wit 
control, nputs 

inch woofer in 

closure in main < 

250 cycles. Outris 
speakers 6 x 9 
ed-range units 

nets. Ceramic stereo cartridg 
with diamond stylu Heath 
Co., Benton Harbor, Mich 


STEREO AMPLIFIER mode 
222 integrated preamp-—contr 
unit-amplifier fo 2 Y 
channels. Includes tape-head 
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put, stereo balance and reverse, 
loudness control and _ disable, 
scratch filter, separate bass and 
treble controls for each channel, 
de preamp heaters. Power out- 
put 12 watts each channel at 
0.8% distortion, sensitivity 3 
millivolts maximum, noise and 
hum 80 db down. Case optional. 
—H. H. Scott, Inc., 111 Powder- 
mill Rd., Maynard, Mass. 

DUAL POWER AMPLIFIER. 
2 basic 14-watt amplifiers and 
power supply on one chassis. 
Model HF86 distortion (IM) 
1.5% at 14 watts, response +0.5 


db 10- 
output, 


100,000 cycles at 2 

hum 90 db _ down, 
controls for input levels and 
stereo—mono available kit or 
factory-assembled. — EICO, 33- 
00 Northern Blvd., Long Island 
City 1, N. ¥ 


FM TUNER KIT model FM-: 
includes afc with defeat switch, 
prewired and aligned tuning 


watts 


ag 


unit, prealigned if’s, multiplex 
jack, 5 tubes and silicon recti- 
fier. Simulated leather metal 
case.—Heath Co., Benton Har- 


bor, Mich. 
FM TUNER model S-32000 II 


with interstation hash silenced 
by front-panel control. Sensitiv- 
ity 1 wv for 20-db quieting, hum 
and noise 60 db down from 


100% modulation, distortion less 
than % of 1% at 100% modu- 
lation. Afe disable on front 
panel, tuning eye, cathode-fol- 
lower output, multiplex jack.— 
Sherwood Electronic Labora- 
tories, 4300 N. California Ave., 
Chicago, Ill. 

PANEL KIT for combining 2 
Dynakit preamplifiers and ster- 
eo contro] into integrated unit. 
Model PM-2S has no bolts or 


6 ¢.@ 
ve. C$ 6G 
screws visible from 
accommodate any thickness 
wood panel up to 1% inches.— 
Dynaco, Inc., 617 N. 41 St., 
Philadelphia 4, Pa 
LOUDSPEAKER models D8LA 
and D12LA have response 30- 
16,000 cycles, handle up to 20 
watts audio power. Impedance 
8 ohms.—Utah Radio & Elec- 
tronic Corp., 1124 E. Franklin 
Huntington, Ind. 
ELECTROSTATIC 
model 150-1-2, 
built-in 


front. Will 


TWEETER 
low-cost unit with 
5,000-cycle crossover, 
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response up to 25,000 cycles. 
Self-contained ac power supply 
for polarization. Features 3 
elements. Available in three fin- 
ishes.—Lafayette Radio, 165-08 
Liberty Ave., Jamaica 33, New 
York 


OVAL REPLACEMENT speak- 
er model 48A2, 4 by 8 inches for 


ly, 


u 


auto and radio-TV 
cially recent model 
number of RCA 
receivers. Model 
heavy-duty 6 x 9-inch oval re- 
placement unit.—Quam-Nichols 
Co., 236 E. Marquette Rd., Chi- 
cago 37, Ll. 


HEAVY-DUTY TOWER No. 
50 for heights up to 450 feet 
with guying. 15 %-inch triangu- 
lar 10'%-foot sections. Galvan- 


use, espe- 
cars and a 
and Sylvania 
69A1 low-cost 


braces.— 
Limestone, 


ized; zig-zag cross 
Rohn Mfg. Co., 116 
Bellevue, Peoria, Il. 
YAGIS in 5-element as well 
as 10-element models, for indi- 
vidual channels in addition to 
broad-band vhf TV. K-series 
has removable center piece to 
keep impedance at 300 ohms 
whether antenna is used alone 
or stacked.—Winegard Co., 3000 
Scotten, Burlington, Iowa. 


FM SIGNAL GENERATOR 
model 1064/2. Lightweight port- 
able unit for servicing mobile 
radios up to 470 me. Stabilized 
power supply, directly heated 
cathodes for quick warmup, at- 
tenuator pad for output down to 


Modulation from intern- 
al 1-ke oscillator or external 
source. Carrier dial accurately 
calibrated for measuring receiv- 
er bandwidth and discriminator 
symmetry. — Marconi  Instru- 
ments, 111 Cedar Lane, Engle- 
wood, N. J. END 


All specifications on these pages are 
from manufacturers’ data. 
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RADIO and ELECTRONICS TRAINING AT HOME 


BUILD 16 RADIO 


CIRCUITS with DELUXE 
1959 Progressive _ 
RADIO "EDU-KIT"® 




















| Progressive “EDU-KITS” Inc. 


PRACTICAL 
HOME 
RADIO 
COURSE 


only 


NOW INCLUDES 
* 12 RECEIVERS 
* TRANSMITTER 
* SIGNAL TRACER 
* SIGNAL INJECTOR 
* CODE OSCILLATOR 


FREE EXTRAS 


SET OF TOOLS @ RADIO & ELECTRONICS TESTER @ ELECTRIC 
SOLDERING IRON e@ TESTER INSTRUCTION MANUAL @ MEMBER- 
SHIP IN RADIO-TV CLUB: CONSULTATION SERVICE @ HI-Fi GUIDE 
@ QUIZZES e TV BOOK e FCC AMATEUR LICENSE TRAINING 
@ RADIO BOOK e@ PRINTED CIRCUITRY e@ PLIERS-CUTTERS 
@ ALIGNMENT TOOL @ WRENCH SET @ CERTIFICATE OF MERIT 

@ VALUABLE DISCOUNT CARD 


" " 
WHAT THE “EDU-KIT" OFFERS YOU 
The ‘‘Edu-Kit'’ offers you an outstanding PRACTICAL HOME RADIO COURSE at 
a rock-bottom price. Our kit is designed to train 
making use of the most modern methods of home 
construction, servicing basic Hi-Fi and 
requirements. 
will tearn how to identify radio symbols 
matics, how to mount and layout radio parts, how 
electronic equipment, how to build radios vans ay B. : n 
hundreds of dollars for a radio course You i bas education in radio 
worth many times the smal! price you pay ‘only "$25 ‘os. complete 


THE KIT FOR EVERYONE 


p Progressive Radio ‘‘Edu-Kit’’ $ specifically prepared for 
has a desire to learn Radio. The ‘‘Edu-Kit has been us 
and old ir ali parts of the world, by many Radio Schools 
and abroad. it is used for training and rehabilitat 
and ee throughout the world 

he Progressive Radio ‘‘Edu-Kit' requires nc ’ r All instructions 
included. Every step is carefully explained. You cann a mistake 


PROGRESSIVE TEACHING ‘METHOD 


The Progressive Radio ‘‘Ed it’’ is the pmost edu 
world, and 2 universally acce pled as the a f 
The ‘‘Edu mode educational r Pp f 
whentane, you will construct radio circuits pe rr n and « 
to illustrate the principles which you learn 

examining the various radio parts 
e function, theory and wiring of these 
With this first set. you will enjoy listening 
theory, practice testing and troubleshooting 
radio, learn more advanced theory and techr 
manner, and at your own rate you will find 
advanced muliti-tube radio circuits, and doing 
Technician 
Inciuded in the ‘‘Edu-Kit'' course are 
Tracer and Signal injector circuits re 
experiments, but genuine radio circuits 
professional wiring and soidering on metal 
construction known as ‘‘Printed Circuitry 
AC or OC house current. 

in order to provide a thorough 

the ‘‘Edu-Kit’’ includes practical 





No Knowledge of Radio 
Necessary 

No Additional Parts or 
Tools needed 

Excellent Background for TV 
School Inquiries Invited 
Attractively Gift Packed 











code, FCC amateur 
read and interpret sche- 
and solder, how to operate 

196 rf necessary to spend 


any person who 
successfully by young 
Clubs in this country 
med Forces Personne! 


are 


radio kit in the 
f electronics training. 
Learn ¥y Doing 

onduct experiments 


ationa 


uded in the ‘‘Edu-Kit.’’ You 

Then you build a simpie 
eguiar broadcast stations, 
Then 


parts 


work professional Radio 


sixteen Rece ransmitter, Code Oscil- 

unprofessional 
t nstructed by means of 
chass pilus the new method of radio 
These rcuits perate on your reguiar 
well-integrated io course, 
work as w troubleshooting in addi- 
tion to construction; training Fes: all whether your p ose in tearning radio be 
for hobby, business or job; qorenelyely-arrae wed materia rang ng from simple 
Fhe ie to well-advanced topics. in Hi-Fi and TV. Your studies will further aided 
by Quiz materiais and our well-known FREE Consultation S« 


id Ld 
THE “EDU-KIT" IS COMPLETE 
You will receive ail parts and instructions necessary to build 16 different radio 
and electronics circuits, each guaranteed to operate Our contain tubes 
sockets, variabie, electrolytic, mica, ceramic and paper dielectric condensers, 
tubing, punched meta instruction Man- 


and easily-learned radi 


rvice 


+ etc 
Printed Circuit material including Printed Circuit chas- 
u also receive a useful set of 
professional electric > a f-powered Dynamic Radio & 
Electronics Tester. The ‘‘Edu- Instructions and the Pro- 
ressive Code Oscillator, F.c t sestions and Answers for 
adio Amateur License You Iso rece n servicing with 


fc 
“al Injector, and a High 
. , of 25 Popiar . WwW u : **! have repaired several 
sets for my friends, y. he *‘* nw nid for itself. | was ready 
to spend $240 for a Course, but | found your ad and sen r your Kit.’’ 





UNCONDITIONAL MONE Y-BACK GUARANTEE 
The Progressive Radio ‘‘Edu-Kit ands of 
viduals, schools and qraanlonihens. poughout the 
is recognized internationally as the 
demand the 


has beer y thous 
public and pr v 

ideal radic r 
Progressive Radio u s 


indi- 
world. It 


now available in 
as Englis 

Ss understood and agreed that should the 

returned to Progressive *‘‘Edu-Kits’ inc for 

price will be refunded in full 


Radi Edu-Kkit’ be 


ea whatever the pur- 
without quibt yestion, and without 


a high recognition which Progressive ‘‘Edu-Kit 
pe to the public is due t ts 
perfect engineering, the 
and 100% adherence to its Unconditional 
we do not have a single dissatisfied 


has earned through 
nditional insistence 
highest instructional stand- 
Money-Back Guarantee 
resuit, customer throughout the 
wor 


entire 











ORDER FROM AD—RECEIVE FREE BONUS RESISTOR AND 
CONDENSER KITS WORTH $9.00 


O Send ‘‘Edu-Kit’’ Postpaid 
O Send ‘‘Edu-Kit’’ C.0.0 ' 
O Send me FREE additional 


1 enclose full paymen 
will pay $25.95 plus 


nformation desc 


Name 
Address 


154G 


adway 
wiett 











SUPERIOR’S NEW MODEL 77 


WITH NEW 6” FULL-VIEW METER 


Compare it to any peak-to-peak V. T. V. M. made 
by any other manufacturer at any price! 








« Uses new improved SICO printed cir- 
cuitry. © Employs a 12AU7 as D.C. ampli- 
fier and two 9006's as peak-to-peak 
voltage rectifiers to assure maximum sta- 
bility « Meter is isolated from the measur- 
ing circuit by a balanced push-pull 
amplifier. « Uses selected 1% zero tem- 
perature coefficient resistors as multipliers. 


AS A DC VOLTMETER: The Model 77 is 

indispensable in Hi-Fi Amplifier servicing 

and a must for Black and White and color 
TV Receiver servicing where circuit 
loading cannot be tolerated. 





Model 77—Vacuum Tube Voltmeter 
Total Price $42.50 
Terms: $12.50 after 10 day trial, 
then $6.00 monthly for 5 months 
if satisfactory. Otherwise return, 
no explanation necessary. 


AS AN ELECTRONIC OHMMETER: 
Because of its wide range of measure- 
ment leaky capacitors show up glar- 
ingly. Because of its sensitivity and 
low loading, intermittents are easily 
found, isolated and repaired. 





AS AN AC VOLTMETER: Mea- 
sures RMS value if sine wave, 
and peak-to-peak value if com- 
plex wave. Pedestal voltages 
that determine the ‘‘black’’ 
level in TV receivers are easily 


$ 49” 


SPECIFICATIONS 
e DC VOLTS —0 to nn hn hee ~ 
volts at 11 megohms input resista 
VOLTS (RMS 0 3/18/78 /180/300/780/ 
volts. e AC VOLTS (Peak to Peak) —0 to 


Complete with oper- 
ating instructions, 
probe, leads, and 
case. 110-120 volt 60 
cycle. Only 


into a 500 ohm line (1.73v). ¢ ZERO CENTER 
METER — For discriminator alignment with full 
scale range of 0 to 1.5/7.5/37.5/ 75/150/375/750 


volts at 11 megohms input resistance. 


SUPERIOR'S NEW MODEL TV-50A 


GENOMETER 


7 Signal Generators in One! 


v 
w 
“ 
“ 
w 
w 
“ 


Model TV-50A—Genometer s 
Total Price $47.50 If» 
Terms: $11.50 after 10 day trial, 

then $6.00 monthly for 6 months « 
if satisfactory. Otherwise return, 

no explanation necessary. 





BAR GENERATOR: Pattern consists 
of 4 to 16 horizontal bars or 7 to 20 
vertical bars. 

DOT PATTERN GENERATOR (FOR 
COLOR TV): The Dot Pattern pro- 
jected on any color TV Receiver tube 
by the Model TV-50A will enable you 
to adjust for proper color convergence. 
CROSS HATCH GENERATOR: The 
pattern consists of non-shifting hori- 
zontal and vertical lines interlaced to 
provide a stable cross-hatch effect, 


The Model TV-50A comes complete with shielded leads and 


operating instructions. Only 


R.F. Signal Generator for A.M. 
R.F. Signal Generator for F.M. 
Audio Frequency Generator 
Marker Generator 

Bar Generator 

Color Dot Pattern Generator 
Cross Hatch Generator 


This Versatile All-Inclusive GEN- 
ERATOR Provides ALL the Outputs 
for Servicing: 


A.M. RADIO @ BLACK AND WHITE TV 
F.M. RADIO @ COLOR TV 
AMPLIFIERS 


R. F. SIGNAL GENERATOR: 100 Kil- 
ocycles to 60 Megacycles on funda- 
mentals and from 60 Megacycles to 
180 Megacycles on powerful 
harmonics. 
VARIABLE AUDIO FREQUENCY 
GENERATOR: Provides a variable 
300 cycle to 20,000 cycle peaked 
wave audio signal. 
MARKER GENERATOR: The follow- 
ing markers are provided: 189 Ke.; 
, 456 Ke., 600 Ke., 1000 Ke., 
, 1600 Ke., 2000 Ke., 2500 Ke., 
» 45 Mc., 5 Mc., 10.7 Mc., 
(3579 Ke. is the color burst frequency.) 


47 





SUPERIOR’'S NEW MODEL 80 


20,000" r::"ALLMETER 


THE ONLY 20,000 OHMS PER VOLT V.O.M. SELLING FOR LESS 
THAN $50 WHICH PROVIDES ALL THE FOLLOWING FEATURES: 


~ 6 INCH FULL-VIEW METER provides large 
easy-to-read calibrations. No squinting or 
guessing. when you use Model 80. 


i” MIRRORED SCALE permits fine accu- 
rate measurements where fractional 
readings are important. 


ww CAPACITY RANGES permit you to ac- 
curately measure all condensers from 
0025 MFD to 30 MFD in addition to the 
standard volt, current, resistance and 
decibel ranges. 


“i m HANDSOME SADDLE-STITCHED 
CARRYING CASE included with Model 
80 Allmeter at no extra charge enables 
you to use this fine instrument on out- 
side calls as well as on the bench in 
your shop. 


Model 80—Allmeter 
Total Price $42.50 
Terms: $12.50 after 10 day trial, - 
then $6.00 monthly for 5 months , 
if satisfactory. Otherwise return, 

no explanation necessary. 


SPECIFICATIONS: 
D.C. VOLTAGE RANGES 
.Ae a sensitivity of 20,000 Ohms per 
olt) 
0 te 30/78 (180 (pee (m0 /2888 / Tee Vettes. 
VOLTAGE RANGES 
“| “At a nw AL. of 5,000 Ohms per 
olt) 
0 to 15/75/150/ seo /700/1808 Volts. 





NOTE: The line cord is used only for 

capacity measurements. Resistance 3 RESISTANCE RANG 

ranges operate on self-contained bat- 0 to 2,000/200, 000 ‘Ohms. 0-20 Meg- 

teries. FEATURES: 3 ohms 

e A built-in Isolation Transformer c gt ee gt Mfd., 

automatically isolates the Model 80 Mid 

from the power line when capacity C. CURRENT RANGES 

Service is in use 0-75 Microamperes, 0 to 1.5/75/750 

e Selected, 1% zero temperature co- Milliamperes, 0 to 15 Amperes. 

efficient metalized resistors are used 3 DECIBEL RANGES 

as multipliers to assure unchanging —6dbto + 18db. + 14 dbto + 38 db 

accurate readings on all ranges 34 db to + 58 db 
Model 80 Allmeter comes complete with operating arent 
tions, test leads and portable carrying case. Only 


.05 Mfd. to 30 





SUPERIOR’S 
NEW MODEL 79 


SUPER-METER 





wt Combination 
VOLT-OHM MILLIAMMETER 


Plus 

CAPACITY, REACTANCE, 
INDUCTANCE, AND 
DECIBEL MEASUREMENTS 
stlse Jeats 

SELENIUM AND SILICON 


Model 79—Super Meter 

Total Price $38.50 
Terms: $8.50 after 10 day trial, 
then $6.00 monthly for 5 months 
if satisfactory. Otherwise return, 
no explanation necessary. 





SPECIFICATIONS: 


. VOLTS: 0 to 7.5/15/75/ 150/ 750/ 1.500. 

.C. VOLTS: 0 to 15/30/150/300/1,500/ 

@ D.C. CURRENT: 0 to 1.5/15/ 150 Ma. 
1.5/15 Amperes @ RESISTANCE: 0 to 
1,000/100,000 Ohms, 0 to 10 Megohms. @ 
CAPACITY: to 1 Mfd., 1 to 50 Mfd 
50 to 2,500 Obms, 2,500 

s. @ INDUCTANCE: .15 

to 7 Henries, 7 to 7,000 Henries. @ DECI- 
BELS: —6 to +18, +14 to +38, +34 to +58 


The following components are all 
tested for QUALITY at apareustone 
test potentials. Two separate BAD- 
GOOD scales on the meter are used 
for direct readings. 

All Electrolytic Condensers from 1 

MFD to 1000 MFD 

All Selenium Rectifiers. 

All Silicon Rectifiers. 

All Germanuim Diodes. 

All Silicon Diodes. 


Model 79 comes complete with operating 


RECTIFIERS, SILICON AND 
GERMANIUM DIODES. 


The model 79 represents 20 years 
of continuous experience in the de- 
sign and production of SUPER- 
METERS, an exclusive SICO devel- 
opment. It includes not only every 
circuit improvement perfected in 
20 years of specialization but, in 
addition includes those services 
which are ‘musts’ for properly 
servicing the ever-increasing num- 
ber of new components used in all 
phases of today’s electronic pro- 
duction. For example with the 
Model 79 SUPER-METER you can 
measure the quality of selenium 
and silicon rectifiers and al! types 
of diodes—components which have 
come into common use only within 
the past five years, and because 
this latest SUPER-METER necessar- 
ily required extra meter scale, SiICO 
used its new full-view 6-inch meter. 


50 
instructions, test leads, and 38 
steamlined carrying case. Use it on the bench—use it on calls. Only 


EXAMINE BEFORE you BUY! 
USE APPROVAL FORM ON NEXT PAGE 


RADIO-ELECTRONICS 





SUPERIOR’S NEW MODEL TW-11 


oso TUBE TESTER 


PROFESSIONAL 


Model TW-11—Tube Tester 

Total Price 

Terms: $11.50 after 10 day trial, 
then $6.00 monthly for 6 months 
if satisfactory. Otherwise return, 
no explanation necessary. 








%* Tests all tubes, including 4, 5, 6, 7, Octal, Lock-in, 
Hearing Aid, Thyratron, Miniatures, Sub-miniatures, No- 
vals, Subminars, Proximity fuse types, etc. 

* Uses the new self-cleaning Lever Action Switches for 
individual element testing. Because all elements are 
numbered according to pin-number in the RMA base 
numbering system, the user can instantly identify which 
element is under test. Tubes having tapped filaments and 
tubes with filaments terminating in more than one pin 
are truly tested with the Model TW-11 as any of the pins 
may be placed in the neutral position when necessary. 
* The Model TW-11 does not use any combination type 
sockets. Instead individual sockets are used for each 
type of tube. Thus it is impossible to d ge a tube by 
inserting it in the wrong socket. 

* Free-moving built-in roll chart provides 
complete data for all tubes. All tube listings 
printed in large easy-to-read type. 





Comes 


The Model TW-11 operates on 105-130 Volt 60 Cycles A.C. 
house 
complete with portable cover. 


NOISE TEST: Phono-jack on front panel for plugging in 
either phones or external amplifier will detect micro- 
phonic tubes or noise due to faulty elements and loose 
internal connections. 


EXTRAORDINARY FEATURE 


SEPARATE SCALE FOR LOW-CURRENT TUBES: Previ- 
ously, on emission-type tube testers, it has been standard 
practice to use one scale for all tubes. As a result, the 
calibration for low-current types has been restricted to a 
small portion of the scale. The extra scale used here 


greatly simplifies testing of low-current types. 


in a beautiful hand-rubbed oak cabinet 





SUPERIOR’S NEW MODEL 82A 


2 
eo2vegeee? 


ware funn —— 


©: 


Model 82A—Tube Tester 

Total Price $36.50 
Terms: $6.50 after 10 day trial, 
then $6.00 monthly for 5 months 
if satisfactory. Otherwise return, 
no explanation necessary. 


Multi-Socket Type 


TEST ANY TUBE IN 





TUBE TESTER 


SPECIFICATIONS 
Tests over 600 tube types layed a full year pending careful 
Tests OZ4 and other gas-filled tubes study by aper 


Production of this Model was de- 


engineering staff 
xd of testing tubes 


10 SECONDS FLAT! 





to position specified. 


Insert tube into a numbered 
socket as designated on our 
chart (over 600 types included). 
Press down the quality button— 


THAT'S ALL! Read emission 


QQ) Turn the filament selector switch 


Employs new 4” meter with sealed air- 
damping chamber resulting in accurate 
vibrationless readings 

Use of 22 sockets permits testing all 
popular tube types and prevents pos- 
sible obsolescence 

Dual Scale meter permits testing of 
low current tubes 

7 and 9 pin straighteners mounted on 
panel 

All sections of multi-element tubes 
tested simultaneously 

Ultra-sensitive leakage test circuit will 
indicate leakage up to 5 megohms 


it int 
nated 
press 


rice mislead you! 

2A will outperform 

ts which sell for 
of, 

amine before you 


ibe, uu simply insert 
bered socket as desig- 


the filament switch and 


quality switch — 

tead quality on meter. 

leakage if any indi- 
tically 





quality direct on bad-good 
meter scale. 


Stitched Texon case. Only 


Model 82A comes housed in handsome, portable Saddle- 36° 





Model 83—C.R.T. Tube Tester 
Total Price $38.50 
Terms: $8.50 after 10 day trial, 
then $6.00 monthly for 5 months 
if satisfactory. Otherwise return, 
no explanation necessary. 








SUPERIOR'S 


DEL C i T T a & T E £2 
MODEL 83 
© & = 


TESTS AND REJUVENATES ALL PICTURE TUBES 





ALL BLACK AND WHITE TUBES 


From 50 degree to 110 degree types 
—from 8” to 30” types. 


@ Model 83 is not simply a rehashed black and white 
C.R.T. Tester with a color adapter added. Model 83 em- 
ploys a new improved circuit designed specifically to test 
the older type black and white tubes, the newer type 
black and white. tubes ond all color picture tubes. 

@ Model 83 provides separate filament operating volt- 
ages for the older 6.3 types and the newer 8.4 types. 
@ Model 83 employs a 4” air-damped meter with qual- 
ity and calibrated scales. 

@ Model 83 properly tests the red, green and blue sec- 
tions of color tubes individually—for each section of a 
color tube contains its 
own filament, plate, grid 
and cathode. 


ALL COLOR TUBES 


Test ALL picture tubes—in the carton— 
out of the carton—in the ‘set! 


@ Model 83 will detect tubes which are apparently good 
but require rejuvenation. Such tubes will provide a pic- 
ture seemingly good but lacking in proper definition, 
contrast and focus. To test for such malfunction, you 
simply press the rej. switch of Model 83. If the tube is 
weakening, the meter reading will indicate the condition. 
@ Rejuvenation of picture tubes is not simply a matter 
of applying a high voltage to the filament. Such voltages 
improperly applied can strip the cathode of the oxide 
coating essential for proper emission. The Model 83 ap- 
plies a selective low voltage uniformly to assure in- 
creased life with no danger of cathode damage. 


complete with sockets for all black and white tubes and all color tubes. Only 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C.0.D. 


Model 83 comes housed in handsome portable Saddle Stitched Texon case— ‘33° 





Try any of the instru- 
ments on this or the 
facing page for 10 
days before you buy. 


mc MOSS ELECTRONIC, INC 
Dept. D-621, 3849 Tenth Ave., New York 34, N. Y. 
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0 Model 77 


me the units checked on approval. If 
I will pay on the terms specified 


Total Price $42.50 
$12.50 within 10 days. Balance 
$6.00 monthly for 5 months. 


Total Price $47.50 l 
Balance $6.00 H 


0) Model TW-11 
$11.50 within 10 days 


(0 Model TV-50A. . Total Price $47.50 monthly for 6 months 
$11.50 within 10 days. Balance 


$6.00 monthly for 6 months. 


pletely satisfied 
with no interest or finance c ided. Other- 
Wise, Twill return after a 10 day trial positively 
cancelling all further obligatio: 


If completely satisfied 
then send down pay- 
‘ment and pay bal- 
ance as indicated on 
coupon. No Interest 
or Finance Charges 
Ad ! If not com- 


pletely satisfied re- 


© Model 82A Total Price $36.50 
$6.50 within 10 days. Balance 

oO Model 80... Total Price $42.50 $6.00 monthly for 5 months 

MRD wactonievisdcnnccesscecsntzonmcensienneéisaceses Riu ile 

(0 Model 83.. Total Price $28.50 
$8.50 within 10 days. Balance 
$6.00 monthly for 5 months. 


AGErESS ..rccccccocesccccscccecseccccccccecccccocoocs 
turn unit to us, no CH .ccccccccccccccccccccccccce.SOMC. 00. BtRt@.ccccce 


explanation neces- All prices n net, , F.0. ».B., N.¥ z.¢ 
Sory. Dcneeeiettetlleeemealieete eel 


JULY, 1959 99 


0 Model 79 _ = Total Price $38.50 
$8.50 within 10 days. Balance 
$6.00 monthly for 5 months. 
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MN] PLUG-ENTENNA | pom 
OUTLETS —_fipprill 





LIGHT-INTENSITY METER 

To measure medium-level light i: 
| tensities, try the circuit shown here. 
The photocell biases the transistor i1 
the forward direction. The circuit has a 
residual dark current of about 0.3 ma 


2N30! 



















































































LAFAYETTE MS-543 


. ° 44 7 ” . OCS ; 
With a Built-In “Isolation Network” =| 4:22 {eserte te ous res 


about 0.8 ma. An output of 90 ma is 
observed at 150 foot-candles, which is 


JERROLD’Snew PLUG-INtenna ae OUT approximated by a 75-watt lamp at 
. | distance of 1 foot. Use a size-C o1 
Outlet is the only TV-FM out- ' flashlight battery for power. Current 
let that combines a "tap-off” ite : drain is a little too high to get reasor 
A _ <= able life from a penlight cell.—/. Quee 


SCOPE ATTENUATOR 
A cathode-follower stage (see Fig. 1) 
PLUG-INtenna Outlet has a — | provides the best form of continuous 
(Vernier) attenuator for a wide-band 
AND A PLUG-IN AS A PLUG-IN | scope. Its advantages are fredom from 
provides 20 db isolation be- RECEPTACLE! RECEPTACLE! | pattern bounce when the control is 
turned quickly, and also complete iso- 


tween receivers ... allows a 3 EASIEST INSTALLATION FOR FLUSH | lation of succeeding vertical stages 
Q 


v ° st 
5 S eel he 
The New Plug-In TV and FM Outlet ei 


i OLLECTOR CONNECTED 
A 


++-and a plug-in receptacle 





e+-in a single unit! Each 


built-in isolation network that 





| b ith 1 OR SURFACE MOUNTING! from the circuit under test. 

outlets to be used wit ” uick-connecting JERROLD PLUG-INtenna On the other hand, a cathode followe1 

many TV or FM receivers! Outlets with Serrated Washers require means an extra tube. It draws addi- 
no wire stripping ...mo soldering... tional heater and plate current from 
prevent connection breakage! 


FOR BETTER RECEPTION ON ONE OR MANY RECEIVERS: 


1, In strong signal areas with outside antenna, use 
PLUG-INtenna Outlets alone. 


2. In strong areas with attic antenna, use PLUG-INtenna 
Outlets with Jerrold Model HSA-46 Amplifier. 


3. In semi-fringe or fringe areas with outside antenna, 
use outlets with Jerrold Model HSA-46 Amplifier. 


SURFACE MOUNTING FLUSH MOUNTING THE PERMA-GRIP PLUG 
OUTLET AS-135 . OUTLET HS-140 attaches to lead with- 
complete with plug out stripping or solder- the power supply In the low-cost area, 
39 45 and hard- ing... cannot be plugs these disadvantages loom large, both 
ust wore: ged into AC outlets! | in home-constructed and commercial 
scopes. 


FAR Tl For PLUG-INtenna Applications, Write for Jerrold Technical Reporter | Hence, if you want to eliminate the 





ELECTRONICS CORPORATION cathode follower from a wide-band 


scope, and get “gutless wonder’ per- 
Distributor Sales Division formance, use the configuration shown 

Dept. PD 164, The Jerrold Building @ Philadelphia 32, Pa, in Fig. 2. 
Jerrold Electronics Corp., Ltd., Toronto, Canada This continuous control gives an 
Export Representative, CBS International, N.Y. 22, N.Y. attenuation range of better than 7 to 1, 


and fills i d tely between steps o 
LOOK TO JERROLD FOR AIDS TO BETTER TELEVIEWING ee oe eee oe 


a decade attenuator. Most important, 





100 RADIO-ELECTRONICS 





NOTEWORTHY CIRCUITS (Continued) 


CONTROL | 


4.7K/2W 


Fig.2 
this configuration imposes no frequency 
distortion. Since it requires only a con- 
ventional potentiometer in addition to 
the components present in a standard 
vertical amplifier circuit, its cost repre- 
sents an irreducible minimum. 

Since this type of Vernier control 
necessarily has a time lag and causes 
pattern bounce when adjusted rapidly, 
this operating feature might be consid- 
ered objectionable by some.—Robert G. 
Middle ton 


MOUNTING SILICON 
RECTIFIERS 
When using stud-mounting silicon 
rectifiers, no special heat sink is needed 
if you mount them directly to the 
chassis. However, you must be sure 
that the anode connects to the stud. I 
used this method in building the circuit 


INS9I, 
INII3t 
OREQUIV INSERT 20-SEC TIME 
DELAY IF DESIRED 

/ 


— + 


saa pomeoel _——_— =» 
yy ar + + 1+ 
II7VAC OUT 
a T 
<——_ ae 


ee 





= 6.3V 
” + CHASSIS 


© anodes ARE THREADED STUD MOUNTS 


shown here. It can also be used for 
half-wave rectifier applications. 

In the circuit, note that, with no load 
during filament warmup, the B-plus 
may exceed the filter capacitor ratings. 
A time delay could be used here (point 
marked x in the schematic). A 20- 
second delay is suitable. It will also 
prevent cathode stripping.—Herbert E. 
Pasch END 
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JULY is HOT 


Deduct 10° 


[) $15 — ‘"“JACKPOT'' TELEVISION PARTS..... 
|} 1—RCA 70° FLYBACK TRANS. +75240.... 
} 1-$11 TODD 60° DEFLECTION 
() 8- DEFLECTION YOKE MOUNTING HOODS. 
} 40 — ASST. PRECISION RESISTORS bes: - 
35 — ASST. DISC CERAMICS 
35 - DISC CERAMICS 5000 mmr 
} 1-5” PM SPEAKER 3 ainico £5 magne 
[] 20 —- TUBULAR CONDENSERS 05-600 
] 20 — TUBULAR CONDENSERS 
} 50 —- ASSORTED FUSES popular siz 
50 — 100K) 2 WATT RESISTORS 5%...... 
C) 50-470K2 2 WATT RESISTORS 10% 
10 — ASST. WIREW'ND RES. 5. 1 
] 3- AUDIO OUTPUT TRANS. 
3 - AUDIO OUTPUT TRANS. 
2-— AUDIO OUTPUT TRANS. 6k6 pushpull.... 
2 -— AUDIO OUTPUT TRANS. 616 typ 
]}3-1.F. COIL TRANSFORMERS 456 k 
| 3-1.F. COIL TRANSFORMERS 10.7 mc 
3-1.F. COIL TRANSFORMERS 262 ke (auto).$1 
4—-— OVAL LOOP ANTENNAS ass’t hi-gain types $1 
|] 3— LOOPSTICK ANT. new ferrite adjustable, .. .$1 
12 —- RADIO OSCILLATOR COILS 456 ke ....$1 
3-2 MEG VOLUME CONTROLS with switen .$1 
5 — 50K VOLUME CONTROLS $1 
() 5- ASST. 4 WATT WIREWOUND mpd $1 
} 10- SURE GRIP ALLIGATOR CLIP: $1 
} 1=GOLD GRILLE CLOTH 14” x 14” sap x18”, 


st number 
001-1000V.... 


20 watt 
50L6 type 


6K6 or 6V6 type,. 


less switch 


[] 10- SETS PHONO PLUGS ond PIN JACKS. .$1 
[] 2-$2.50 SAPPHIRE NEEDLES 10,000 piayings.$1 
|] 5—DIODE CRYSTALS 2—1N21 2—1N22 1—1N64.$1 
] 3= DIODE CRYSTALS 1—1N60, 1—1N64, 1—1N69,$1 
) 2— SELENIUM RECTIFIERS 1—65ma & 1—150 ma$1 
1 15 = ASST. TV COILS «sync. peaking, width, et 
}5—TV CRT. SOCKETS with 18” 
}5—HI-VOLT. ANODE LEADS with is 
10 — TV CARTWHEEL CONDENSERS : 


but THIS 


SALE is 
“ONE DOLLAR:,.,: 


ON ANY ORDER OF $10 


HOTTER 


As much as $15 worth—Everything Brand New, 


and sold to you with a money back guarantee. 


100 — ASST. 2 WATT RESISTORS 
70 — ASSORTED 1 WATT RESISTORS 
35 — ASSORTED 2 WATT RESISTORS 
}50-ASST. TUBULAR CONDENSERS 
10 — 6’ ELECTRIC LINE CORDS 
5 — TV CHEATER CORDS 
4-50’ SPOOLS HOOK-UP WIRE 
50 — STRIPS ASST. SPAGHETTI 
100 —- ASST. RUBBER GROMMETS 
100° — TWIN LEAD-IN WIRE 300 
50’ — FLAT 4-CONDUCT. WIRE 
25'- INSULATED SHIELDED WIRE. 
32’ — TEST PROD WIRE 
1-$7 INDOOR TV ANTENNA 
15 - ASST. ROTARY SWITCHES 
3 - ASST. TOGGLE SWITCHES 
6 — ASST. SLIDE SWITCHES 
() 4— BAKELITE KNIFE SWITCHES 
) 100° — FINEST NYLON DIAL CORD best 
200 — SELF TAPPING SCREWS - 
35 - ASST. RADIO KNOBS 
100 — KNOB SPRINGS 
100 — ASSORTED KNOB SET- SCREWS. 
} 25 - ASSORTED CLOCK RADIO Enees 
600 —- ASST. H'DWARE it 
_] 35 — ASST. SOCKETS o und 
) 20 — ASSORTED TUBE SHIELDS. 
}] 50 - ASST. MICA CONDENSERS ein 5 
}50- ASST. CERAMIC CONDENSERS 
_] 10- ASST. VOLUME CONTROLS «: 
}5-ASST. VOLUME CONTROLS ~: 
100 —- VOLUME CONTROL HEX NUTS. 
[} 20- ASST. PILOT LIGHTS popula 
} 10 —- PILOT LIGHT SKTS. met typ red... 
50 —- ASST. TERMINAL STRIPS 4 wz .$1 
10 - ASST. RADIO ELECTRO. CONDENSER 
] 5-ASST. TV ELECTROLYTIC CONDENSERS. 
|} 25-ASST. MICA TRIMMER CONDENSERS. 
} 2—ELECTROLYTIC COND. 3; ‘$ 
() 30 —- FP CONDENSER MOUNTING WAFERS. $ 
-$1 





7] 3- ELECTROLYTIC CONDENSERS = 
} 3— ELECTROLYTIC COND 1 
} 10 HV TUBULAR CONDENSERS 

}10—- HV TUBULAR CONDENSERS 


20 - ASST. TV KNOBS, ESCUTCHEONS, ‘Ete. $1 
12 - ASST. STANDARD TUNER VHF STRIPS.$1 
}25- ASST. PEAKING COILS popular types.$1 
1-RCA SYNCHROGUIDE COIL +205R1....$1 “]} 10 - HV TUBULAR CONDENSERS 
1-RCA SYNCHROLOC COIL +208T8.....$1 [} 35 = MICA COND. 20-Smmf & | 
4- TOP NAME *+1U4 TUBES also serves as a 1T4.$1 () 35 —- MICA COND. 20-50 mmf & 15-68 mmf 
5 — KENRAD TUBES #125SJ7 totai list price $16, 7 35—MICA COND, 20-100 mmf & 15-270 mmf .... 
2— GENERAL ELECTRIC TUBES +12SK7.... [] 35 = MICA COND. 20-470 mmf & 15-680 mmf.... 
[) 10—TOP NAME TUBES +37 $ 135—MICA COND, 20-820 mmf & 15-1000 mmf... 
)}4—TOP NAME TUBES +1LD5 OC) 35 — MICA COND. 20-2200 mmf & 15-2400 mmf... . 
4—KENRAD TUBES +1LE3 C) 35 — MICA COND. 20-3300 mmf & 15-4700 mm’. ... 
2 -— PHILCO TUBES +1T5 C) 35 = MICA COND. 20-6800 mmf & 15- 10000 mmf... 
{ - [) 35 — CERAMIC COND. 20-5 mmf & 15-10 mmf... 
| 2— PREMIER TUBES +50C5 


( 35 — CERAMIC COND. 20-25 mmf & 15-47 mm‘ 
() 2—KENRAD TUBES +6SH7 35 — CERAMIC COND. 20-56 mmf & 15-82 mmf .. 
2 — ELECTRIC MOTORS ::» 1001 uses... 


~) 35 — CERAMIC COND. 20-100 mmf & 15-150 mmf .$1 
L) 6- SOCKET WRENCHES (Set) 4/16" to [) 35 — CERAMIC COND. 20-270 mmf & 15-470 mmf .$1 
| 1=LB. SPOOL ROSIN CORE SOLDER. —} 35 = CERAMIC COND. 20-1000 mmf & 15-1500 mmf .$1 

| 3-TV ALIGNMENT TOOLS 


7) 35 — CERAMIC COND. 29-200 mmf & 15-5000 mmf .$1 
[)3=-TV ALIGNMENT TOOLS aa 


[ 3-TV ALIGNMENT TOOLS oe easel eabke teas “Suemtoa CA 
= 3-TV ALIGNMENT TOOLS Oe eee ek ee ee ce en 
= 3-TV ALIGNMENT TOOLS 


new copy of this ad for re-orders 
EACH ALIGNMENT TOOL Is different and valued at over $1 


ON SMALL ORDERS—Inciude s 
will be refunded. Larger orders 
ie} ° 
TUBULAR CONDENSERS—85°C top quatity—Equally as good for Radio or TV work. 
.0047-400v, .01-400v, .02-400v, .047-400v, .001-600v, .0047-400v, .01-600v, .02-600v, .03-600v Se ea. 
'1-400v, .25-400v, .47-400v, .047-600v, .1-600v, .25-600v, .001-1000v, .0047-1000v, .01-1000v.8¢ ec. 
'035-1000v, .047-1000v, 1-1000v, .015-1600v, .03-1600v, .05-1600v, .005-3000v, ..001-6000v. .14¢ ea. 


ELECTROLYTIC CONDENSERS—85°C 1-sov, 1-150v, 2-450v, 5-150v, 8-150v,. .19¢ ea. 


20/20-150v, 50/30-150v, 40-150v, 10-450v, 20-450v, 30-450v, 40-450v, 60-450v, 80-450v ea. 


CARBON RESISTORS—Regular factory stock in Stackpole, 1.R.C., Speer, ete. 


V2 WATT 10% 10, 39, 47, 100, 120, 150, 270, 330, 390, 470, 560, 680, 820, Ik, 18002.... 2¢ ea. 
V2 WATT 10% 2700, 3300, 3900, 4700, 5600, 6800, 8200, 10k, 15k, 18k, 22k, 27k, 33kQ2.... 2¢€ ea. 
V2 WATT 10% 39k, 47k, 50k, 56k, 68k, 82k, 100k, 120k, 150k, 180k, 220k, 270k, 330k2.... 2¢ ea. 
V2 WATT 10% 390k, 470k, 560k, 680k, 820k,0 7, UR 1.8, 2.2, 6.8, 10, 16 MESO....6. % 

1 WATT 10% 3.3, 10, 39, 100, 120, 150, 330, 470, 560, 680, 820, Ik, 1800, 2700, 47002.. 3¢ 

1 WATT 10% 6800, 10k, 15k, 18k, 22k, 27k, 33k, 39k, 47k, 68k, 82k, 100k, 150k, 470k, 680k 

2 WATT 10% 18, 22, 82, 100, 180, 2200, 3900, 4700, 6800, 8200, 18k, 22k, 
CERAMIC CONDENSERS 1, 2, 3, 5, 6, 10, 22, 25, 47, 50, 51, 56, 82, 100, 120, 200 
CERAMIC CONDENSERS 220, 250, 270, 330, 470, 1k, 1200, 1500, 2k, Sk, 6800, 15k 

MICA CONDENSERS 5, 25, 50, 60, 68, 75, 100, 120, 150, 220, 270, 330, 470, 510 m: 

MICA CONDENSERS 560, 680, 820, 1k, 1500, 2k, 2500, 3300, 4700, 6k, 6800, 8k, 10k 
UHF STRIPS for STANDARD TYNER—list price following numbers available: 

21K, 33K, 39K, 43K, 45K, 46K, 61K, 229, 239, 259, 279, 349, 359, 399, 429, 519, 

549, 569, 619, 679, 719, 739, 749, 46F, 49F, 54F, 61F, 67F, 73F... Your choice 


assortment 
assortment 
tear out advertisement 
n square is sufficient); 
will receive a 


assortment 
assortment 


assortment 
mps for postage, excess 
shipped express collect. 


FREE—conpenser and RESISTOR CODE CHARTS 


BROOKS RADIO & TV CORP., 84 Vesey St., New York 7, N.Y. 
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NOW THERE ARE 9 RIDER 
‘PICTURE-BOOK’ COURSES 


BASICS OF MISSILE GUIDANCE & SPACE TECHNIQUES By Marvin Hobbs 


Electronics is playing a vital role in the race 
to achieve mastery of outer space and send 
manned missiles rocketing to the moon and 
beyond. You can learn and easily under- 
stand the fundamentals of the important 
electronic areas that will contribute to the 
conquest of space with this 2 volume picture 
book course. It is divided into two broad 
parts. Volume 1 covers the elements of con- 
trol and guidance. Extensive coverage is 
given to radio and radar command links, 
guide beam, doppler and homing methods, 
fundamentals of gyroscopics, inertial and 
celestial navigation, computer applications, 


and actuators as well as their related com- 
ponents. In the second volume, devoted to 
radio telemetry and space techniques, test- 
ing and telemetering, space exploration by 
optics and electronics are covered. There 
is a fascinating coverage of satellite theory 
and practice, satellite monitoring and track- 
ing, and applications of earth satellites. 
Navigation in space along with components 
and power sources for space applications are 
discussed. #229, 2 vols., soft covers, $7.80 
per set; #229-H, 2 volumes in single cloth 
bound edition, $9.00. 





BASICS OF DIGITAL COMPUTERS by John S. 
Murphy. If you have a knowledge of the funda- 
mentals of electronics, you can master the basics 
of digital compyters and understand the details 
of any specific digital computer with this new 
3 volume picture book course. #196, 3 volumes. 
soft cover set, $7.50; 2196-H, all 3 volumes in 
single cloth binding, $8.50. 

BASIC ELECTRICAL POWER DISTRIBUTION by 
Anthony J. Pansini, P.E. #187, 2 vols., soft cover 
set 


, $4.80 
BASIC TELEVISION by Alexander Schure, Ph.D. 
2198, 5 volumes, soft cover set, $10.00; 2198-H, 
in one cloth binding. $11.50. 


8 NEW RIDER BOOKS. 


PRINCIPLES OF TRANSISTOR CIRCUITS by S. W. 
Amos, B.Sc. A remarkably lucid presentation of 
transistors, the fundamental theory of their opera- 
tion and how to apply them in circuitry for ampli- 
fiers, complete receivers and other equipment. 
Starting with the basic principles of transistors, 
semiconductors are clearly defined and explained. 


#241, $3.90 


DESIGN OF TRANSISTORIZED CIRCUITS FOR 
DIGITAL COMPUTERS by Abraham J. Pressman, 
M.S. Using “worst-case” design, this book ex- 
plains how switching time and drive capabilities 
and requirements of all the essential digital com- 
puter building blocks may be calculated, and how 
these blocks may be assembled in chains to per- 
form computer-type logical operations. Methods 
for performing computer logic to obtain maxi- 
mum operating speed and pyramiding factor are 
analyzed in detail. #215, $9.95. 


LOW FREQUENCY AMPLIFIERS (Electronics Tech- 
nology Series) edited by Alexander Schure, Ph.D. 
The principles and circuitry involved in the 
amplification of low frequency signals is pre- 
sented in a thorough, easy-to-understand manner. 
Starting with the principles of amplification, the 
book covers low frequency voltage amplifiers, 
single-ended power amplifiers, push-pull and tran- 
sistor amplifiers. 2166-30, $1.80 


5 vols., 


BUILDING THE AMATEUR RADIO STATION by 
Julius Berens, W2PIK. If you intend to buy the 
equipment for an amateur radio station, or build 
one, you will find this volume indispensable. This 
book is the next step for the beginner amateur 
radio enthusiast who has earned his operating 
license. A guide for construction of the begin- 
ner’s transmitter and receiver. Also includes 
instructions for receiver and transmitter on-the- 
air operation. #221, $2.95. 

FUNDAMENTALS OF HIGH FIDELITY by Herman 
Burstein. How to select the best hi-fi equipment 
for the money you have to spend—and how to 
achieve the best performance—are the purposes 
of this book. The emphasis is not so much on what 
an amplifier is, rather than on what an amplifier 
(and the rest of your high fidelity system) should 
provide, and how you can choose the best equip- 
ment to fit your pocketbook. #226, $2.95. 


FUNDAMENTALS OF NUCLEAR ENERGY 
POWER REACTORS by Henry Jacobowitz. After 
presenting basic concepts in atomic and nuclear 
physics essential to understanding the operation 
of nuclear reactors, the book discusses the con- 
struction, principles of operation, cost and power 
output of specific plants. Experimental reactors 
and the forerunners of the units now under con- 
struction are covered. Numerous carefully selected 
illustrations support the text and show what the 
various installations actually look like. #218, $2.95 


AND 


BASIC PULSES by |. Goftlieb, P.E. +216, $3.50. 
BASIC ELECTRICITY by Van Valkenburgh, Nooger 
& Neville, Inc. #169, 5 volumes, soft cover set, 
$10.00; 3169-H, 5 vols. in cloth binding, $11.50. 
BASIC ELECTRONICS by Van Valkenburgh, 
Nooger & Neville, Inc, 2170, 5 volumes, soft 
cover set, $10.00; #170-H, 5 vols. cloth. $11.50. 
BASIC SYNCHROS AND SERVOMECHANISMS by 
Van Valkenburgh, Nooger & Neville, Inc. +180, 
2 volumes, soft cover set, $5.50; 180-H, 
in single cloth binding. $6.95. 

BASIC PHYSICS by Alexander Efron, Ph.D. 


2 vols. in single cloth binding, $7.60. 


EXCITING CODE COURSE 


FUNDAMENTALS OF RADIO TELEMETRY by 
Marvin Tepper. Telemetry makes possible the 
collection of data on which the improvement 
of existing rockets, missiles and aircraft is 
based. This exciting book explains its purpose 
and explores its techniques. Special sections are 
devoted to missile and satellite telemetry and 
hardware, and to data recording and processing. 
Specially prepared illustrations. #225, $2.95. 


EXPERIMENTAL ELECTRICITY FOR BOYS by 
Willard Doan. Youth between 12 and 16 all over 
the world has displayed a tremendous inquisitive- 
ness for the workings of electricity. Here is a 
book that teaches the marvels of electricity 
through demonstration. Stiff cover, $3.45. 


2 vols. 


#195, 


y<<e, 


learn code faster, easier than ever before- 


RIDER SOUND-n- SIGHT. 


by Lewis Robins & Reed Harris 
@ applies REINFORCED LEARNING—a psychological 
principle proved successful by the Armed Forces. 
@ uses LP records to teach you to hear signal pat- 
tern correctly and identify it— how to transmit. 
@ uses identification cards to teach you the correct 
letter associated with each signal pattern. 
@ uses instruction book to speed your progress. 
. plus an imaginary instructor (in complete and 
novice courses) provides correct answers to speed 
code learning. Many people have learned to receive 
S words per minute within 914% hours. Eliminates 
code plateau barrier! 


3 INDIVIDUAL COURSES —THERE’S OWE FOR YOU 
COMPLETE COURSE (0-20 words per minute) — 
Six 10” LP records (192 minutes of recording, 46 
recordings), 47cards, book. #REC- 020, $15.95. 
NOVICE COURSE (0-8 words per minute) —Three 
10” LP records (96 minutes of recording, 28 record- 
ings), 47 cards, book. #REC-08, $9.50. 
ADVANCED COURSE (9-20 words per minute) — 
Three 10” LP records (96 minutes of recording, 28 
recordings), book. # REC-920, $8.95. 

Records prepared in collaboration with the N. Y. 
Institute of Technology and mfd. by Decca Records, 


Other Rider books that add to amateur radio 
enjoyment are: Getting Started 
In Amateur Radio; Building The 
Amateur Radio Station; Radio Op- 
erator's License Q & A Manual 
(6th edition) How To Read 
Schematics. 

At your jobber or book store, 

or order direct. RE-7 


TAT Ae! 


JOHN F RIDER PUBLISHER Inc né West Math Street Hew York WWY 


In Conodo hortes W P 


Ave 


| semiconductor 


| controlled 


OTH tubes and semiconductors ars 
represented this month. In _ the 
predominant tube section is a 110 
picture tube, a triple triode and a 

sharp-cutoff pentode. Bringing up th 
division is a germa- 
alloy junction transisto 
complementary-symmetry 


nium n-p-n 
designed for 


| circuits. 


4EW6 
A sharp-cutoff pentode in a 
miniature envelope, designed fo 


0 


4EW6 
mediate amplifier serviee in TV 
ceivers. Its 4.2-volt 600-ma heats 
a controlled warmup. 
Typical operating conditions fo 
Tung-Sol tube are: 
125 
125 
0 
14,000 
Ry (bias) (ohms) 56 


| 7DHP4 
A 110° aluminized rectangular pic- 
ture tube with a spherical faceplate and 


an external conductive coating. The 


CL 
G3 gULTOR 
G5 ) 

Cc 


17DHP4 
6.3-volt 450-ma 
warmup for use in 
string heater circuits. Its 
design eliminates the need for ar 
trap. 

Maximum ratings of this Westing 
house tube in grid-drive operation are: 
Vuttor 16,000 
Vex (pos) 1,000 
(neg) 500 

700 

Ve: (neg bias) 140 
neg peak) 200 

pos bias) 0 
{pos peak) 2 


tube has a 


straigt 


Vex 
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NEW TUBES & SEMICONDUCTORS (Cont'd) 


2N649 
An n-p-n germanium alloy-junction 
transistor, designed for use with its 


2N649 (3) 
CLASS A DRIVER C 


cation in one 9-pin miniature envelope. 
Section 1 is a hi-mu triode having low 
hum and noise output. It is intended for 


LASS B PUSH-PULL OUTPUT 





4709 |ORIVER TRANS 


2N649 
BASE 





So 5.6K 


LDC sak cT 
4 








39k 3 
S 


2/6V 
>) 





é 
31500 


wweuT 2 liek = r 
Seeks +l00uf 
3V 

















p-n-p counterpart, the 2N408, in class- 
B complementary-symmetry power out- 
put stages of transformerless battery- 
operated portable radios. The unit may 
also be used in conventional class-B 
push-pull and class-A audio amplifier 
circuits. 
Maximum ratings of this RCA tran- 
sistor in af amplifier service are: 
Ves (peak) 20 
Vce (peak) 18 
Ves (peak) 2.5 
lc (ma) 50 
(peak) (ma) 100 
ma 50 
(peak) (ma) 100 
P. (mw) (at 25°C) 100 
mw) (at 55°C) 50 
mw) (at 71°C) 20 


E 


6EZ8 
Three triodes in a 9-pin miniature 
envelope make the tube ideal for use as 
a 1-tube tuner for the FM band. The 
cathodes of two of the three sections 
H 
Kr} 


have a common pin connection. The 
third cathode is connected to a separate 
pin. Possible applications for the tube 
include; rf amplifier, oscillator and 
mixer, or oscillator, mixer and afe. 
Average ratings for each section of 
this G-E tube are: 
Vp 300 
Ve (pos dc) 0 
neg dc) 50 
Pp (watts) 2 
Re (Kohms) (approx) 13.6 
gm (#mhos) . 
Bu 57 
Sensistors 
A series of temperature-compensating 
silicon resistors designed for tempera- 
ture-sensing and temperature-compen- 
sating applications in amplifiers, com- 
puter switching circuits, servos and 
power supplies. In %4- or %-watt rat- 
ings, these resistors have an average 
temperature coefficient of +0.7%/°C. 
These units are made by Texas Instru- 
ments. 


7247 


A dissimiliar-section double triode 
for the first two stages of hi-fi amplifi- 
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EMITTER’ COLLECTOR 
072" 


ACTUAL 
SIZE 
(APPROX) 


OUTPUT 
TRANS 


TO SPKR 





Z TO MATCH 
SPKR 


use as an amplifier for low-level inputs. 
Section 2 is a medium-mu triode having 
characteristics similar to those of a 
6C4. It is suitable for cathode-follower 
or large-signal phase-inverter service. 


H 


7247 


The circuit shows an audio 
with a cathode follower. 


7247 220 K 


preamp 


INPUT FOR ONE 
CHANNEL OF COLUMBIA 
CD CARTRIDGE 
(SC-1 OR SC-2) 

asi, 





x3 


200V 


A. 


8 


OUTPUT TO 
REMOTE AMPL 








A 


r 





3 
_ 


Design maximum ratings of this CBS 
tube are: 
Vu 6.3 12.6* 
ly (ma) 300 150* 
section If section 2} 
Vp 
Vc (negative dc) —55 —55 
(positive dc) 0 0 
Ik (average ma) _ 22 
Pp (watts) 1.2 3.0 
Re: (megohms) 
fixed bias) 0.5 
(cath bias) l 


*heater connected in series 
tpins 6, 7 and 8 
tpins 1, 2 and 3 


Matched audio tubes 


For higher fidelity in push-pull ampli- 
fiers, CBS-Hytron is marketing a line of 


matched-pair audio output tubes. Four 
types—6BQ5, 6V6-GT, 5881 and 6550— 
cover a broad range of outputs. END 

















BARRY | aw-rv 
eLacrronics TUBE HOS. INDUSTRIAL 
@ Highest Quality @ Top Brand Names Only 
Boxed @Lowest Sensible Prices @ Guaranteed 
@ SOME TYPES GOV'T AND MFR'S SURPLUS 


NNNNYNNDNWN 
B 


BexKs 
BQ6GcTB 


24G 3C24 
25AxX4GT 


2568Ks5 
258Q6GT 


25CD6GA 


25CU6 


60 
45 


t 


811 
AND OTHERS 


Send 25¢ for New Spring-Summer ‘59 
Green Sheet 


4X1S0A TUBES 


Antenna—I 
Ext 
20 ibs. Special f € 
W.E. 0171584 MERCURY RELAY SPDT, pres 
sealed 4500 oh t iard octal 
PRICE: $4.95 
AIRCRAFT LABS! SELENIUM RECTIFIER. Full 
Bridge Type Input i VAC RMS) Output: 
vie u 340 M I ted Hermetically 
‘ x 3 


SUPPLY 


A best bu 
REACTOR-CHOKE 
Lo-Resistance—8 5%” x€ 
closed. Original Cost 
Raytheon 
1-177-A Dynamic Mutual Conductance Tube 
ry Good i Certified O.K 


Completely | En 
$25.00—Brand 
7.50 


Condition t 16 le 
RG-59U G@ 04c/Foot ee Gias-Line 
—$17.34/600 Feet 

40 Foot (approx.) Deluxe Sectional Stee! 


$24.95 
2.89/C Feet 
Mast 
$10.00 
0 HQ-160, 
HQ-145- HQ-17 Write! 
All prices F.O.B. N.Y.C. Specify method of ship- 
ment. All merchandise insured and guaranteed 
for cost of mdse only. Receiving tubes guar- 
anteed 90 days—Special purpose & Xmtg. tubes 
guaranteed 30 days. Phone WAlker 5-7000 


BARRY ELECTRONICS 


CORP. 
512 Broadway, Dept. RE-7, New York 12, N.Y. 


IN STOCK NC-66 H 
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These valuable 
service aids 
can be yours 


ERE E 


when you purchase RCA Receiving Tubes 


In old Baghdad “genies” made life easier and 

more convenient. And that’s exactly what RCA’s 

(GE new Service Aids Campaign will do for you. These 

service aids will make your job a little easier and a lot more 

profitable. They’re available from authorized RCA Tube Dis- 
tributors participating in this program. 





FREE 


when you purchase 


75 RCA The RCA 
Receiving Tubes* Triple Pindex 











At your fingertips—base diagrams for over 

1500 receiving-type tubes; base diagrams 

for over 400 picture tubes; base-diagram 

references for over 200 industrial receiving- 7 

type tubes; PLUS base-diagram references 

for over 200 foreign receiving-type tubes 

cross-referenced to U.S.A. types. If you’ve 

ever thumbed through a tube manual from one 

base diagram to another and then back again, 

you know what a valuable tool the Refer to any three base diagrams 
Triple Pindex is for the busy technician. simultaneously 


Offer for limited time only...Contact your 


RADIO-ELECTRONICS 











FREE 


when you purchase 


«seca =| The RCA 
Receiving Tubes* 


a TV-Toter Table 
SAVE LABOR! SAVE TIME! One of the 


most useful tools you’ve ever had in 

your shop, the RCA TV-Toter 

Table is constructed of 20 

gauge reinforced steel with 

chrome-plated hardened- 

steel tubular legs, has a 

durable office grey ham- 

mer tone finish. Each 

table comes complete 

with four leg exten- 

sions and four casters 

to permit easy change- 

over from no-tilt table to 

handy roll-about unit. 

Measuring 24” x 24”x33%%” 

high, the RCA TV-Toter Table 

supports a TV chassis at conven- 
ient bench height. 


Also available 
to build business 


is the new RCA TV Service 

Auto Light. A rugged plastic 
display with built-in light 

and magnetic base, the TV Service 
Auto Light is a practical and 
convenient way to advertise .your 
services and products to everyone 
who sees your parked car or truck. 
Also ask your RCA Tube 

Salesman abaut the many other 
RCA sales ond servicing aids 


available to you all year ‘round. 


Authorized RCA Tube Distributor for details today!! 


JULY, 


1959 
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These STANCOR girls protect you 
by testing every yoke 


testing department at Chicago Standard. Here every yoke is tested in an actual 


This is part of the yoke 


Operating sweep circuit to assure you of trouble-free no-callback performance. 


This is just one of the many steps in the thorough Srancor testing process. 
Each yoke is breakdown tested at a minimum of twice its normal operating 


voltage . . . and also gets a complete mechanical and physical inspection. 


For your further protection, Srancor yokes are cosine wound to shape on 
specially designed forms. You don’t have to worry about undue strains and 
weak spots in the coils—these only occur in yokes where the coils are bent 


after winding, never in Srancor yokes. 


Have you read ‘‘Stan Cor’s Corner,"’ a new publication of service tips and 


other useful information? Ask your distributor for your free copy. 


; 
oF 


ICAGO STANDARD TRANSFORMER CORPORAHON 
3509 WEST ADDISON STREET CHICAGO 18, ILLINOIS 








| clip provides that often 


| spool of solder to another as 





P= 2. SS SS SS ee 


in Seconds! 


Merely select the electrolytic and substitute it. i 
10 big electrolytics from 4 to 350 Mfd. to safely a 
Substitute in any circuit from 2 to 450 volts. 
Model ES-102 «.. COMPLETELY SAFE—no arc or spark when con- 


ONLY $ 95 necting or disconnecting 
DEALER wer “* AUTOMATIC CAPACITOR DISCHARGE—within 


seconds ofter releasing test switch by unique 
surge protector circuit. 
NO CAPACITOR HEALING—surge protector circuit 


prevents accidental healing of capacitor being 


ods in this issue. 
i SERVICE InstTRUMENTS CORP. fHiele! “bridged” in service work 
gee ll tae a nenetithgonawinscarethc At Leading Parts Distributors. 
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Less than you pey for the 
Gadde Claes tors 

Carry it anywhere— measures only .. 
PAN Oe" WMD 


See other SENCORE 





HEATHKIT Ps-3 
POWER SUPPLY 
To increase the utility of this unit, 
mount a couple of extra binding posts 
on the front panel. Connect one to the 
cathode of one of the 0A2 regulator 
tubes and the other to the cathode of 
the other 0A2. This makes 
fixed voltages of 150 and 300 avail- 
able, both negative with respect to the 
B-minus terminal. These voltages ari 
useful for bias in experimental circuits. 
Current drain of a few milliamperes is 
permissible.—Charles Erwin Colv 
ANOTHER THIRD HAND 
Many service technicians have dé 
vised a third hand for holding 
while they are being soldered. Hers 


rerulated 


parts 


pate eel 
my method. I plug the center of my 
spool of solder with a cork to which | 


screw-fastened a test clip. The 
needed third 
hand and can be transferred from one 


have 


soldei 


spools are emptied.—John Alexander 


NEW TV LINE CORD 
When replacing a TV power cord, I 
do a neat job by cutting the old cord 
off the rivets with a pair of side cutters 
I heat the end of the new cord in boiling 
water for a few minutes. This makes it 
easy to slip it over the existing rivets 
with the aid of a fine screwdriver.—E. 
Skitsko 
CLIP MAGAZINE OPEN 
When I’m 


building an_ electronic 


device from plans printed in a copy of 


RADIO-ELECTRONICS, I find it convenient 
to hold the magazine open with a large 


RADIO-ELECTRONICS 





TRY THIS ONE (Continued) 


paper clip placed over the binder of the | 


magazine. This way I can keep the 
magazine opened to the right page and, 
if the bench gets too crowded, I can 
hang it up on a nail driven into the 
shop wall.—J. A. Comstock 


HANDY TAP STAND 


Before you decide to discard an 


empty spool that once contained hookup | 
wire, consider making it into a handy | 
stand for holding taps. Drill holes of | 


appropriate size through the upper 
flange to accept the taps, then rest them 
in the holes as shown. Or, if you need 
a small twist-drill stand, make it in 
the same way.—Joe C. Allen 


SERVICE SYRINGE 


A little gadget I carry in my tool 
kit is handy as a service syringe. It’s 
a plastic squeeze bottle with a length 
of small-diameter insulating spaghetti 


added as a far-reaching nozzle. I use 
the tool as an oil can to apply oil to the 
drives of phonos and tape recorders. 
It might even be used to apply cleaner 
to noisy controls. There are probably 
many other uses which haven’t yet 
occurred to me. in any event, it should 
be useful to other technicians confronted 
with everyday service problems. —Scott 
Mack END 


“Expecting some night calls?” 


JULY, 1959 








THE 


TREASURE CHEST 


THAT’S 


NEVER EMPTY 


Brings more dollars to C-D distributors 





FILLED WITH “GOOD-AS-GOLD” 
Cc-D CAPACITORS. Here’s the smart, modern way 


to keep your working capacitor stock shipshape. Each chest comes 
with a fast-moving assortment of C-D “Preferr od” type twist-prongs, 
“Blue Beavers,” and Mylar Tubulars—buy them and you get the chests 
FREE. Speed up your work...establish customer fidence with Con- 
sistently Dependable C-D capacitors from you) Treasure Chests. 
See them at your distributor or write for Bulletin to Cornell-Dubilier 
Electric Corporation, South Plainfield, New Jersey, Dept. RE-7. 


onsistently 


ORNELL-D UBILIER 


SERVICE CAPACITORS 





Type SMT 
SUB-MINIATURE 

the BEST in 
ELECTROLYTIC CAPACITOR 
DESIGN 


A complete line of capacitors for all 
miniaturized transistor circuits. <cir 





: tat * ANODE OR 
The best in sub-miniature capacitors CATHODE 


for replacement, development and SMT 
original equipment. Outstanding features 

include patented construction, 

hermetically sealed in aluminum cases 

for long life; low leakage; stable through 


a wide temperature range and voltages. 
—— 
Available from leading parts distributors “Time 


everywhere. Iilustrated catalog upon request, out, connate Quality 
Telephone: EVerglade 4-1300 


CONDENSER COMPANY 


1616 N. Throop Street Chicago 22, Illinois 


_EXPORT DEPARTMENT, 15 MOORE STREET, NEW YORK CITY, NEW YORK; CABLE, MINTHORNE, NEW YORK. _ 


FIX OLD 


RADIOS 
INA 
JIFFY! 


Fix ‘em 
good as new ... 
without lost 
time or 
needless testing 


CADDY TESTER 
Model V-100 has 
built-in tester, 
room for tools and 
tubes. $109.00 





Often, it takes more time than it’s worth to 
fix old radios ... but NOT when you own this 
3'4-pound, 744-page RADIO TROUBLESHOOT- 
ER’S HANDBOOK! Just look up the old make 
and model. Handbook tells exactly what is 
likely to be wrong—shows exactly how to fix it. 
No wasted time. No needless testing. Gives com- 
mon trouble symptoms for over 4,800 old home 
receiver models, auto radios and record changers 
made from 1925 to 1942 by 202 manufacturers. 
Includes old tube and component data no longer 
available from any other source 


CUT SERVICE TIME IN HALF! 


Even beginners can repair old se wl 
Y thrown away because wt 


PORTABLE-TESTER 
Model V-1002 has 
only 6 sockets, 3 
knobs, checks over 


800 tubes.$ 109.00 


Han thee 7 e than pays for itself t 

‘ t o ets made by Airline Ape x 

Kent B ont, Bosch, Brun wick, Cl 

Emerson, Fada, G-E, Kolst _ Mas tle, Me tore » oO, 
Pilot, RCA, Silvertone, Stromberg and dozens 
more. The only service gulc ‘de of its k nd still in print 


10 DAY FREE EXAMINATION 


Dep “ag RE-79, | RINEHART & COo., c- f 
232 Madison Avenue, New York 16, N. Y. 1 | 


Send RADIO FRO Ey S HAND ROOe for 


TEST EQUIPMENT FOR SERVICE DEALERS 


"VIS-U-ALL 


10-d examination decide to keep be on wilt 
then ‘send $6.95 plus meat age Otherwise will 
b 


turn book promptly and owe you not! in Write for 
(SAVE! Send 99.99 ith order end we pay ponte 4 | Literature PICTURE TUBE 
TESTER 
me = VIS-U-ALL 
Address i] Products Co Model V-200 re- 
= ee | z activates, too, and 
OUTSIDE U. S. A.—Price $7.45 cash with order only 640 Eastern Ave.,S.E. shows tube’s re- 
Money back if you return book in 10 day | Grond Rapids 6, Mich action, $64.00 
—_ ’ bd 


Name 


CHEVROLET MODEL 986515 


If the set does not tune properly and 
all voltages and resistances check good, 
try changing the 160-uuf capacito 
connected across the oscillator coi 
This is a temperature-compensating 
unit, so make sure you replace it with 
a capacitor that has the same compensa- 
| tion rating.—W. G. Eslick 


STROMBERG-CARLSON 
SERIES 116 
The complaint was intermittent no 
picture. The set worked perfectly whil« 
I was in the house but, as the custome 
insisted on getting it fixed, I pulled the 
chassis to the shop. 
High-voltage was present, but 
video signal was being applied to the 





7502 
CONTRAST 








=e 
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picture tube. Careful circuit tracing 
during the periods the picture disap 
peared tracked down the trouble to a 
broken resistor in the grid—cathode cir- 
cuit of the video amplifier. The 2-watt 
22-ohm resistor had broken in half and 
any vibration would make the two 
pieces separate, temporarily blanking 
out the picture. I replaced the broken 
resistor with a 22-ohm 5-watt unit 
and normal operation was restored.- 

D. Jacob 


CHANGER STYLUS SKIPS 
OR STICKS 

There are three things to check 
when you run into this problem. First 
is stylus pressure. Too light and the 
stylus skips; too high and it may skip 
Next is a worn stylus or one that is 
clogged with dirt or lint. A tone arn 
that does not pivot freely or whos 
movement is limited by tight pickup 
leads can also cause record skip. 
Mel Norton 


BLOWN HIGH-VOLTAGE FUSES 
Next time you run into a set with a 
blown B-plus fuse give the circuit a 
quick check before inserting a new one. 
| Simply connect a 500-ma meter in place 
| of the fuse. Turn the set on and check 
| the reading. It should be less, by about 
50 ma, than the fuse’s rating. 
Even if the reading is normal, give 
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TECHNOTES (Continued) 


the horizontal output, damper and high- | 

voltage rectifier tubes a rap or two 

with the eraser on the end of a pencil 

or a handy slug-tuning screwdriver. 

Any sudden jump in the reading is 

good reason for replacing the tube. - ® 


When a set is in the shop for flyback 
transformer replacement, another cur- 
rent reading should be checked. Insert 
the milliammeter between the cathode | 
of the horizontal output tube and its 
cathode resistor. With the set operating, 
keep the current reading below 100 ma 
and definitely no higher than about 110 
ma. Many replacement flybacks are 
rated only for this current. If higher 
currents do flow, the flyback you have 
just installed may not last out the week. 


are the 
—C. S. Lawrence 


RCA MODEL 21T363 SAME at (@ 


Complaint: No picture. | 1 ‘ 
A check disclosed a blown fuse in | pow but they 


the B-plus circuit. The 4-amp unit was 








replaced and the set turned on. The } | | = 
6AX4 damper sparked and the: fuse 
blew again. A new 6AX4 and fuse were 
inserted. The set worked fine. However, 
later that day it went out again. A 
check showed the 6AX4 had a cathode- | 
heater short and the fuse had gone once | 
again. 
At this point the set was pulled to 
the shop and the entire flyback and 


1B3-GT 


HV RECT 


They cost less because they fit right 
... the first time... and they work 
right . . . the first time. 





With Quam Adjust-a-Cone Speakers 
there are no callbacks—caused by 
defective or non-fitting speakers—to 
eat up your profits. 


TO HORIZ 


ask jot QUAM, 
the qualily Line, 


forall your speakor naeds 


Remember: a guarantee does not pay 
for your time or protect your reputation 
and customer goodwill . . . so use 
Quam, the “no-callback” speaker. 


HORIZ LIN 





DAMPER 


Se | 
7 \8 
= YTO 6.3V ON PWR TRANS 


damper circuits were checked. No high 
leakages of any type were found. The 
yoke and all capacitors were also 
checked—still no apparent defect. In 
desperation, coupling capacitors in the 
horizontal oscillator and output circuits 
were replaced, along with cathode and 
screen resistors. When hooked up, the 





QUAM-NICHOLS COMPANY 


270V 236 EAST MARQUETTE ROAD - CHICAGO 37, ILLINOIS 





A Low Cost 


TRANSISTOR RADIO 
BATTERY ELIMINATOR 


set performed perfectly but, a week 


later, damper tube and fuse were gone | 


once again. As a last resort the heater 
connections to the damper were con- 
nected to a separate 6.3-volt trasform- 
er I added to the set’s power supply. 
This did it; there was no further trou- 
ble. Apparently the 6AX4 couldn’t take 


the 450 volts between its cathode and | 


the grounded heater. The separate fila- 
ment transformer lifted the heater off 
ground, putting an end to the problem 
and preventing a recurrence. — Jacob 
Dubinsky END 


JULY, 1959 





® 


A “‘Twin”’ to the 


TRC4 Transistor 


Here is a complete isolated 
power supply especially de- 
signed to replace baiteries 
during repair time of all 
transistor radios 
Dak ies up to 24V D.C 
jes 100ma con 
2 on peaks 
either volt- 


SENCORE MODEL PS-103 


$1795 


OEALER NET 


€ 
5 volt biasing tap for Philco 
and Sylvania Transistor Radios 


SERVICE Instruments Corp. 
121 Official Road, Addison, I 


Checker 


See other SENCORE 


pt apy mer mciong AT LEADING PARTS DISTRIBUTORS 
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At the SAGE display console, Dick Brani reads 
1957 magazine story about his IBM career, 


Two years ago, when Richard F. Brani was first asked 
to review his field engineering progress at IBM, he'd 
been recently promoted to computer instructor. Now, 
he has a new and more crucial responsibility: Group 
Manager of 20 field engineers who keep a SAGE 
computer operating at its peak, bulwarking America’s 
air defenses. Here’s his story. 


GIVEN IMPORTANT ASSIGNMENT. “In my first four years with 
IBM, my field engineering career has taken several giant steps 
forward—despite my lack of a college degree,” reports Dick 
Brani. ‘‘When I joined the Company, my special training con- 
sisted of graduation from a technical school, an F.C.C. license, 
and some Army engineering training. Now, I have a responsible 
management job in the SAGE Project, my knowledge of elec- 
tronics has grown tremendously, and my future looks as promising 
as I could wish it. 

“How did I make this progress? IBM believed that—after 
comprehensive training—technicians like myself could handle 
assignments generally performed by graduate engineers. And 
IBM was proved right. Hundreds of technicians are now func- 
tioning successfully as IBM field engineers.” 


20 WEEKS’ COMPUTER TRAINING. Dick Brani joined IBM in the 
fall of 1955. He was immediately enrolled in a 20 weeks’ computer 
units training program. “You learn how the different units of 
large-scale computers like SAGE operate . . . how the computer 
itself can help diagnose and locate trouble . . . and how to make 
fast, precise repairs,’ he says. ‘Once assigned to a SAGE site, 
field engineers may also attend classes—during regular working 
hours, by the way—to keep up with advanced developments in 
electronics. Our site, for example, recently had a course on the 


>» 


new, increased-capacity SAGE ‘memory’. 


ADVANCES RAPIDLY IN FOUR YEARS. I know of few other com- 
panies that offer technicians better or more valuable training 
than IBM,” Dick Brani says. ‘“‘It can prove an ‘open sesame’ to 
engineering and management opportunities not usually available 
to men without college degrees. It was for me.” 

After his training, Dick Brani’s abilities won him a position as 
instructor in IBM’s education program. For two years, he taught 
courses in computer units and = —- ae 
systems. Then, alittle over a year § 
ago, he was promoted to Group 
Manager of 20 field engineers 
assigned to install—and main- 
tain—a SAGE computer at a 
new site. “I’m responsible for the 
successful operation of the com- 
puter. I have to check out re- 
pairs my men do, schedule main- 
tenance activities, and supervise 
all new engineering changes.” 


Introducing a new field 
engineer to SAGE operations. 


JULY, 1959 
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Dick Brani right discusses the new SAGE “memory” with a field engineer. 


WHAT IS SAGE? SAGE is a vital part of America’s air defense 
system. At the core of the SAGE system is a network of fast, 
extremely reliable electronic computers. In each sector of our 
nation, a SAGE computer is constantly in operation, 24 hours 
a day, helping the Air Force prevent surprise aerial attacks. 
Here’s how SAGE works: The computer receives radar data 
from many observation points. It checks this information against 
known air traffic for the sector, and presents to the Air Force a 
pictorial display of the air situation. And, if need be, the computer 
can guide a BOMARC missile to a target for certain interception. 


COUNSELING TO DEVELOP STRONG LEADERS, “‘My most challenging 
duty as a SAGE Group Manager? Helping the men in my group 
advance and develop,” replies Dick Brani. ‘‘One way I do this is 
by periodically rotating my men so that they become familiar 
with all phases of large-scale computer operation. But the 
most effective way is through counseling—just sitting down with 
a man and discussing his progress, his prospects, his career goals. 
IBM encourages frequent and intensive counseling. This is how 
the Company finds and develops the strong leaders it needs to 
stay at the head of its field.” 


SAGE PROGRAM STILL GROWING. “‘My future? I can advance to 
still more important responsibilities in SAGE field engineering,” 
says Dick Brani. ‘“SAGB has grown tremendously since its 
inception a few years ago, and it’s still growing rapidly. Or, I 
can move into major spots in education, personnel, management, 
development engineering—or nearly any activity you can name. 
My future at IBM is limited only by my ability as an individual.” 


* * * 


If you have a minimum of 3 years’ technical schooling after 
high school—or equivalent experience—you may be eligible for 
20 weeks’ training as a computer units field engineer. While 
training, you receive full pay plus living allowance. 

IBM is the leader in a field that offers unlimited horizons, 
And, as you may already know, at IBM you receive company- 
paid benefits that set standards for industry today. 


WRITE TODAY TO: Mr. N. H. Heyer, Dept. 649G 
Military Products Division 
IBM Corporation 
Kingston, N. Y. 


You'll receive a prompt reply. Personal interviews arranged in all 
areas of the United States. 


® 
INTERNATIONAL BUSINESS MACHINES CORPORATION 
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CONCERT 
MODEL 

te TWO FULL Size PIPE-ORGAN MANUALS, 

122 

tv occuPles. 5” x 4:7" FLOOR SPACE 

% 26 STOPS AND COUPLERS 

vr 32 BASS PEDA 

tr ASSEMBLED CONSOLE 

yr CONFORMS TO AMERICAN GUILD OF 

ORGANISTS SPECIFICATIONS FOR PIPE 


ORGANS 
ve COMPLETE STEP-BY-STEP INSTRUCTIONS 


SCHOBER KITS ALL OVER THE WORLD 





NOW 2 ASSEMBLE-IT-YOURSELF 
Schober ELECTRONIC ORGANS 


Now you can afford an electronic organ. Whether you choose 
the full Concert model or the smaller Consolette, you have an organ 
equal to any made by the foremost manufacturers. In addition, you save 
over % the cost because you assemble it yourself.. 
thrill of achievement. Too, you purchase each kit only when you are ready for it. 


SAVE HALF 
NO SPECIAL SKILLS 
PAY KIT-BY-KIT 


.and you enjoy the 


2 different MODELS 
2 different SIZES 
2 different PRICES 


CONSOLETTE 
MODEL 


OCCUPIES ONLY 2’ x 3/2” FLOOR SPACE 
TWO FULL SIZE PIPE-ORGAN MANUALS, 
122 KEYS 


5 

w 

tx 22 STOPS — ABOVE- yoy TABS 
vy 13 HEEL-AND-TOE BASS PEDALS 

w7 ~~ OCTAVES OF TONE (DOWN TO 32 
w 
* 


) 
BUILT-IN SPEAKERS —_— 
ASSEMBLED CONSOLE 
vr COMPLETE STEP-BY-STEP INSTRUCTIONS 


10” LP RECORD DEMONSTRATING BOTH MODELS 
AVAILABLE FOR $2, REFUNDABLE UPON PURCHASE 


FREE NEW 1959 EDITION OF 16 PAGE ILLUSTRATED BOOKLET ON REQUEST 
Write Now — See What Fine Instruments You Get At Such Great Savings 
The SCHOBER ORGAN Corporation + 2248-8 BROADWAY * NEW YORK 24, N.Y. 


Designed by Richard H. Dorf. 











GET INTO ELECTRONICS || 


TODAY'S TOP OPPORTUNITY FIELD 


ELECTRICITY 


Te — ELECTRONICS 


ELEVISION 


RADIO ~- ELECTRONICS 


TRAIN IN THE NEW SHOP-LABS OF 
OLDEST, BEST 


Coyvn t EQUIPPED SCHOOL 
OF ITS KIND IN U.S, 
in Chicago—Electronic Center of the World. Pre- 
pare for a better job and a successful future in TOP 
OPPORTUNITY FIELD. Train on real equipment 
—no advanced education or previous experience 
needed. Lifetime employment service to graduates. 
Finance Plan— enroll now, pay most of tuition 

later. Part time employment help to students. 
FREE BOOK — Mail Coupon or write to address 
below for Big Free Illustrated Book —“Guide to 
Careers."” Whether you prefer ELECTRICITY- 
ELECTRONICS, TELEVISION-RADIO ELEC- 
TRONICS OR COMBINED ELECTRONICS 
TRAINING, this book describes all training offered. 

Information comes by mail. No obligation 
and NO SALESMAN WILL CALL. 


B. W. Cooke, Jr., Pres. Founded 1899 
COYNE ELECTRICAL SCHOOL 


Chartered as an Educational Institution Not for Profit 
1501 W. Congress Pkwy., Chicago 7, Ill., Dept. B9-5A 


Coyne Electrical School 

New Coyne ey Dept. B9-5A | 
1501 W. Congress Pkwy., Chicago 7, Ill. 

Send FREE book “Guide to Careers” 
details of all training you offer. 


and | 


Name 
Address 
City 
State 
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(l endentend ae Salesman will call) a 
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* ..and the first one who finds 
it gets to keep it .. . the needle 
— The Jensen needle, that is.” 

















VIDEO MODULATOR 
Patent No. 2,875,414 


Steven Wiasuk, Brooklawn, \. J. 
( Assigned to RCA) 
Here is a useful modulator for a 
generator. Carriers from 54-88 me 
1 through 6) can be modulated up to 
video signals. 


video INpuT _2202 
—> 


loon 5-6nH 
22 put _'mH 
nll 


15-7 ppef 
RF CARRIER 1 
INPUT 
—- 





OUTPUT 
il 22 mal 


COrrwe +—©) 
won 
b 1002 iyi ~ A 00 7 
$2200 


» « 
= MATCHING PAD MATCHING PAD = 


The 22-uyuf capacitors are for blocking. The 
l-uh coil across the 1N34 neutralizes the inherent 
capacitance of the diode. With the variable 
capacitor it is tuned for parallel resonance, and 
therefore, high impedance f 

















at carrier freque 
A l-uh choke across the carrier input 
any video that may be present there 

uh peaking coil flattens the respor 

the video band. 


TRANSISTOR SWITCH 
Patent No. 2,855,524 

William Shockley, Fullerton, Cal. 
(Assigned to Bell Telephone Labs) 

This is Shockley’s famous switch, a 
lead device with immense possibiliti« With the 
polarity shown (Fig. 1) the central junction i 
reverse-biased and the switch is open. [ne 
the bias (with a pulse from the control source, 


eivieln} 


tiny twe 


easing 




















TANCE REGION 


for example) breaks down the junction and the 
switch is shorted. 

Fig. 2 shows the three regions of 
operating curve. The negative resistance 
be observed but it serves to trigger the 
from low resistance to high (or vice 
Conduction may be sustained with relatively low 
current, after the breakdown. 

The patent also describes manufacturing proc- 
esses to convert a silicon ingot into the finished 
transistor. 


LOUDNESS INDICATOR 
Patent No. 2,808,475 
Norman R. Stryker, E. Orange, N. J. (Assigned to 
Bell Telephone Labs, Inc., New York, N. Y.) 
Loudness is a function of human hearing 
and, for a given signal level, varies with fre- 
quency. This instrument is designed to indicate 


a typical 
cannot 
switch 


versa). 
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Fig.2 


relative loudness of speech on telephone circuits 
where the passband is from about 300 to 3,300 
cycles. Telephone engineers have computed the 
response curve needed to equalize for the differ- 
ence between actual intensity and apparent 
loudness. This is shown in Fig. 1. The response 
of a practical equalizer is also shown. 

The loudness indicator uses 4 tubes (not 
shown) plus the equalizer circuit in Fig. 2. The 
equalizer is inserted into the circuit when switch 
S2 is down. With S1 also down, a high-pass filter 
removes frequencies below 300 cycles, which are 
not ordinarily passed in telephony. 

For operation as a conventional volume indica- 
tor, the switches are thrown up. ATT 1 compen- 
sates for the loss in the high-pass filter, 
ordinarily 0.3 db. ATT 2 is designed to compen- 
sate for the equalizer loss at 450 cycles (at which 
frequency the loss is maximum). END 


50 Dears Ago 


in Gernsback Publications 





HUGO GERNSBACK, Founder 


Modern Electrics 

Wireless Association of America 
Electrical Experimenter .... 
Radio News 

Science & Invention 

Television ed 

Radio-Craft 
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SANTA HELPED US BUY 1,000,000 RADIO & TV PARTS 
TO BRING LEKTRON SHOPPERS THIS “CHRISTMAS IN JULY’ 


“ ) 


DOUBLE-BONUS OFFER 





BONUS +1: 





FREE! PICK ANY 
POLY-PAK® FREE 
WITH $8 ORDER! 





# | FREE! $15 WORTH 
OF RADIO-TV PARTS 

(Our Pre-Packaged Assortment) 

FREE WITH EACH $8 ORDER! 


BOTH FREE WITH EVERY $8 


BONUS #2 








HEARING AID PHONE 
Stal, w/cord set_an 
bo mid Reg. 88c 
4 OUTPUT XFMRS. 
Sanat ees 3 Ibs 88c 
POSTAGE STAMP MIKE 
Ops Y abe Rew. “ge 
__ 000-999 COUNTER 
er-Root, automatic 
= J] resets Sig Cc 
75-FT. Ww “TWINLEAD 
300 ohm. Hanked, 
Ke ner. 3 Ibs 88c 
10 "ELECTROLYTICS 
f 10-500mf 
> 88c 
"80 RADIO- TV KNOBS 


Asstd. colors insula- 
tion Some worth $1 


= “h 2 Ibs. Reg. B8e 
4 POWER woop BITS 
Hi-Q steel, 3, 
1” 5” long. 88c 


10 TUBULAR ELECTROS 


Asstd. pape me, Grpes AC 


Kap DC; Hobby. 3 Ib 88c 
20 ARTISTS' BRUSHES 


100% pure bristle; 
anes 1-6. Rez. 88¢ 


75 MICA CONDENSERS 

Oo 00025 to.0Ol1 tol 200V;: 
bing Ae =. 25 88c 
‘Ws PC. DRILL SET 


ha Hy %"* 


4ths e o1%- 88c 


brated cass Reg 
_75 RESISTOR ‘SPcu! 
variate, Mmini types: 

3 ibs; $15 88c 
60 “CONDENSER SPCL! 


Molded, paper, ceramic 
oil mica discs 
x 88c 


1 500 PCS. HARDWARE 


Nuts, screws, washers, 


Rt aise 112 Ibs. 88c 
MINI | GEIGER COUNTER 


- Dozens of radia- 
en mm, det Ad yi 
2 long x 14 88c 


12-HR."*SPACE"’ CLOCK 
Powered by pen-lite bat- 

3 6 oz. Hob- 

note! Reg. $8. 


uses! 


byists, 


NOT ONE, BUT BOTH BONUSES YOURS FREE 


Two Double -Bonuses Free With $16 


WITH EVERY $8 ORDER! (5%;.,°° 


Savings of $3to $35... over 700,000 POLY-PAKS« 


8 SoAMAnoues DICbES 


ove sealed 
0 leads. il ‘BBE 

30 DISC “CONDENSERS 
60 PLUGS /RECPT' CLES 


Audio, power, line 


~ tery, Spkr. 3 Ibs 88c 
40 SUB- MINI COND’ SRS 


For transistor, prtmte< 

a uit work. 1 88c 
8 SUB- MINI SOCKETS 

transistors, toot SS 
~ 40-RECORD Cappy 


Wrought iron, hol 40 


C wrecerds & album 88 
60 HI-9 RESISTORS 


fo 1G mee 


“Howey BENCH VISE 


ae ieee Fit ables 


._ eel. 1 “B8c 
100 RADIO PARTS 
id 


. condensers, pc ts. 
some aie 88c 


5 ROLLS MICRO- WIRE 


224 thru 32 or trar 


Caistor ” wud m int 88c 
30 PILOT LITES 


flashlight Size: 


P 
mini bay. type. 88c 


$9. 1 Ib 
“T6-END WRENCH SET 


wr home and aut 
sizes box and ope ns 
: 64 thru 7/16” 
4°%0.80 8c 


100CERAMICCOND’ SRS 


tubulars; to 
Ls Ibs. 88c 
‘0 ‘TUBE SOCKETS 
heme te a, auiet aed thee 
Reg. $10 88c 
_ 6 SILICON DIODES 
. au wane 88c 
SUN BATTERY 


a Sin ilar to famed B2M. 
O <i,” long. Reg. 88c 
2 TRANSISTOR VAR'BLS 
O duh Ses mn ng. ' oan 


wt 4 Ib. Reg 88c 


HOW To ORDER: Check items wanted. Return entire ad 


w/check or M.O. 
excess returned. C.0.D. 
address with POSTAL ZONE NO., 
in margin. 


postage; 
net 30 days. Print name, 
amount money enclosed, 

ist Ib.; 28¢ ea. add'!. ib.) 


including sufficient 


orders, 25% down; rated, 


(Canada postage, 48¢ 


. Three With $24 Order, etc 


SOLD! 
10 POLY BOXES 
w/snap | locks. §&¢ 
40 PRECISION 

RESISTORS | 
a, Ns to $8c 

‘$25. SURPRISE ‘PACK! 

poe om Y 88c 

ibe. NUTDRIVER SET 
poe 1 88c 

10 VOLUME ME CONTROLS 


70 ONE- WATTERS 


‘ 88c 
106 HALF-WATTERS 


88c 
35 POWER RESISTORS 


toot 88c 
40 HI-9 CONDENSERS 


F 


88c 
MINI-RADIO KIT 


zs 88c 
“60 TERMINAL STRIPS 
it 88c 
60 COILS, CHOKES 
Reg. 313 88c 
300- FT. HOOKUP WIRE 
88c 
“315 MOBILE RELAY 
Pe I 


S 88c 
4 ‘OSCILLATOR COILS 


B00 kes. Reg. $2 88c 
3 TRANSISTOR XFMRS 


ects! Reg $i - 88c 


ORDER! | 
FREE! 


YEA 
FULL TTetTON 
uc ee 
FAMILY, 
SHOPPER 


‘< 


Tools 
@ Thies 


\ 
@ Nove res 


nousew® 


‘ today! 


30 MOLDED COND’SRS 
we wes? Se 
15 ROTARY SWITCHES 
=. = Geo 

5-IN-1 DRILL BIT 


2 VARI-LOOPSTICKS 
i 1500 b 
88c 
WIRE STRIPPER 
its # 16 1 
, 88c 
0-60 MINUTE TIMER 
kroo lab > 
_. io. Sec 
65 T'BLR COND'SRS 
ea ote 
acc” oe 
2 N-P-N TRANSISTORS 
I  88¢ 
2 TRANSISTOR IFS” 
88c 
TEN 3-SECOND TIMER 
‘8c 
HOBBY SPEAKER 
88c 
40 SUB-MINI RESIST'RS 


88c 
15 INSTRMT. KNOBS 


88c 

35 TWO-WATTERS 
88c 
100 RESISTORS 


“B8c 





131 Everett Ave. 
CHELSEA 50, MASS. 








Short-Wave Craft | — 
Television News 








Check these outstanding New Features 





Some larger libraries still have coples of Modern Electrics 
on file for interested readers. 


In July, 1909, Modern Electrics 

Ir. Branly’s New Apparatus, by A. C. 
Marlowe. 

Wireless in China. 

Alternating Current Battery. 

Tungsten Oscillation Valve. 

Antennae, by Greenleaf W. Pickard. 

Wireless Stations About New York. 
No. 1-Station at the Plaza Hotel. 

Recent Developments in Aerophony, by 
Lee de Forest, Ph.D. 


The LC3 provides all these new improved features in addition 
to those employed in earlier leakage or ‘grid circuit’ testers 

A must for any TV service technician 
eck 56 different tube 


types—more than any 


UHF 


type checker ncludes 


ng tube 


Model LC-3 


$2895 


DEALER NET 
lly Whips 


SERVICE INSTRUMENTS CORPORATION @ 121 Official Road, Addison, Illinois [22,% o03: 
REDCPECRECCRUORESESREATESEREESUSORS SERRE SARREEEREESCHSSHUSES SER SSERROE RSC eeRBeeRe Ee EES 
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ANNOUNCES THE NEW 
ADDRESS FOR TUNER 
REBUILDING. = Send To:— 


5710 N. Western Ave. 
Chicago 45, Illinois 


USINESS and 
PL© PLE 


Vaco Products Co., Chicago, is featur 
ing a colorful Red Cap screwdriver dis 





OUR EXPANDED FACILITIES WILL ENSURE 
PROMPT ATTENTION TO ALL YOUR TUNER 
REPAIRS. 


VHF or UHF TUNER $9.95 ws COMBINATION $19.90 


Price includes worn parts only; defective tubes and damaged major parts are extra at net 
prices. Forward defective tuner complete with tubes, shield cover and any damaged parts. 
QUOTE MAKE AND MODEL. We will ship C.O.D.; F.0.B. Chicago or Toronto. 


Castle Television Tuner Seruice 
IN CANADA: -,,, MAIN ST., TORONTO 13, ONT. 


Suppliers of rebuilt TV Tuners to leading manufacturers, technicians & service dealers, coast to coast. 
Original and Only Complete TV Tuner Service covering the North American Continent. 


play unit, holding a selection of 66 
screwdrivers of all popular sizes and 
types. 

Raytheon Co., Distributor Product 
Div., Newton, Mass., is revitalizing its 
Bonded Dealer program. A written 90 

TAPE RECORDERS | day repair bond is one of the features 
recording tape of the new program which will be sup 
Bell Tape Decks ported with consumer magazine and 
Hi-Fi equipment radio advertising. 
WE WILL NOT BE UNDERSOLD! Westinghouse Electronic Tube Div., 


| Send f di t tal a oe ry an neabaliia om 
and son whet caratog | Elmira, N. Y., has established its own 


COMMISSIONED ELECTRONICS CO. 
1776 Columbia Rd. Washington, D.C. 





At Lowest Prices 





\0BP4 $7.95 I7BP4 $10.95 2IAMP4 $19 =H 
12LP4 8.95 I7CP4 _. 17.00 2IATP4 . 20.95 
148/CP4. 9.95 (7GP4 _. 17.60 21AUP4 _ 20.95 
16DP4 14.95 17HP4 13.60 21EP4 14.95 
16EP4 15.90 17LP4 13.60 21F P4 15.95 
16GP4 15.90 17QP4 11.95 21wWP4 17.30 


16KP4 10.95 It7TP4 19.30 21YP4 15.95 5 
B isups 10.95 I9AP4 19.30 25ZP4 14.95 DON T BUY HI-FI 
16RP4 10.95 20CP4 13.90 24CP4 23.95 §j COMPONENTS, TAPE RECORDERS UNTIL YOU 
aierre oo oe we i005 GET OUR LOW, LOW QUOTES BY RETURN 
a a or oe a MAIL. ALL STANDARD BRANDS IN STOCK. 
F a oe a WHOLESALE CATALOG FREE 
ang ee a AUDIO FAIR 


1 yeor worranty 
oe 1799 First Ave., Dept. RE, New York 28, N.Y. 


truck delivery service on picture tubes 





4 parts and 
‘ pctrom gun are be and new. 
me PRIC an ~d soe Som AGO, ILLINOIS 
tad tube is not re 
efi at tir of return. 25¢ 
required on cop shipments old 
8 be returned prepaid Tubes 








Amperex 


WRITE FOR COMPLETE LIST TUBES 


| Expres: 


1—PICTURE TUBE OUTLET—-1 Hi Fi—Transmitting—Spec. Purpose 
PHILIPS—V 

I 3032 Milwaukee Ave., Chicago 18, i. H | | (gr amine sundaes 
Dickens 2-2048 t 7 ATTRACTIVE PRICES! 


. ELECTRONIC SUPPLY CORP. 
SS See eeeeoeoaeoaee 41-08 Greenpoint Ave., Long Island City, N.Y. 


for distributors in the mid-Atlantic and 
New England states. Photo shows one 
of the first shipments arriving at A. A. 
Peters, Inc., Allentown, Pa. 

Jensen Industries, Forest Park, IIl., 
designed a hanging show window for its 
diamond phonograph needles. The 














Eee, . 
-_ ~~ 


2 Adaptors in 


SENCORE 
“VIBRA-DAPTOR” 
Checks Both Three and Four Prong Vibrators 


® Merely plug into any tube checker. Set for 6AX4 
(or 6SN7) for 6 Volt Vibrators and 12AX4 (or 12SN7) 
for 12 Volt Vibrators. © Two lamps viewed through top 
of adaptor indicate whether or not Vibrator needs re- 
placing. Rugged—Made of steel. © Replaceable but 
unbreakable #51 indicating Lamps. Operates easily 


‘ 
\ 


Now — 
Check Vibrators 


“Diamondangler” rack or wall hanger 
mounts six assorted diamond needles 


in ANY 
Tube Checker 


i. 


7 
ee 
~~ 


See other SENCORE ads in this issue" oe 
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with Sencore LC-3 Leakage Lamps. Operates easily with 
Sencore LC-3 Leakage Checker. Complete instructions 
screened on front. 

In stock at your local parts distributor. 


SERVICE INSTRUMENTS CORPORATION 
121 Official Road, Addison, Iilinois 
—_— 








with spare parts, tools and a warranty 
with each unit. 

Switchcraft, Inc., Chicago, is offering 
distributors and dealers a new point-of- 
purchase display for its interconnecting 


RADIO-ELECTRONICS 





BUSINESS AND PEOPLE (Continued) 


cords. It is available through a package 
deal which includes the display and 17 
of the most popular interconnecting 
cords. 


Milton R. Schulte, executive vice 
president of Tung-Sol Electric, Inc., 
Newark, N. J., was elected president. 


Louis Rieben, former president, be- 

comes chairman of the board. Schulte 

will be the chief executive officer. 
Frank Randall, 

president of Am- 

perex Electronic 

Corp., was elected 

a vice president of 

the parent com- 

pany, North Amer- 

ican Philips Co., 

Inc., Hicksville, 

N. Y. He retains his position as presi- 

dent of Amperex and vice president and 

director of Ferroxcube Corp., Sauger- 

ties, N. Y., another affiliate of Philips. 


Richard L. Jacob- 
son was promoted 
to dealer sales ad- 
ministrator of the 
Heath Co., Benton 
Harbor, Mich. Pre- 
viously he was in 
charge of the Com- 
petitive Analysis 
Laboratory. 


Tom D. Brown 
was elected vice 
president of Ox- 
ford Components, 

Inc., Chicago, a 

subsidiary of Ox- 

ford Electric Corp. 

Since he took over 

this distributing 

division of the company 2 years ago, it 
has doubled its sales. 

Aurel G. Petrasek (left) 
pointed manager, advanced 
planning, Industrial Tube 
Dept., RCA Electron Tube Div., Harri- 
son, N. J. He was formerly manager, 


was ap- 
market 
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Products 


js it 1° 


What 


Well-what about STEREO? 


ta fad? 
How 


- 
@n you coy vert ? 


ted? 
What do you need to get started 


ords? 
wal reco 

hout monaural 

a 


What about multiplexing ? 


This new Gernsback Library book answers 
all your questions about this dramatic new 
phase of high fidelity. Written for the non- 
technical audiophile as well as for the fan 
who keeps his nose in the chassis. Covers 
basic fundamentals, stereo on discs, stereo 
on tapes, microphone techniques, ampli- 
fiers, speakers—and finally how to install 
a stereo system. This beautifully bound 
book belongs on every hi-fi fan’s bookshelf. 


JOIN NOW — Select STEREO — How i 


DANY 


Yor \ Warks 


HOW TO SAVE $1.25 ON THIS DELUXE 
HI-Fi BOOK. 


You can buy STEREOQ—How it Works—or 
any of the other handsome G/L High 
Fidelity books for only $3.75—a saving of 
25%—by buying through the G/L Hi-Fi 
Book Club. Build a complete hi-fi library 
one book at a time. No strain on the 
budget. Look each book over in your own 
home before you buy. Keep (and pay for) 
only the books you want 





Works or any one of these books 





already published. 


DESIGNING AND BUILDING HI-Fl FURNITURE 
By Jeff Markell 

How to have a hi-fi system that looks as 
good as it sounds. For the hi-fi fan—or 
home craftsman. Covers everything 
from what woods and tools to use to 
finishing, retouching, repair —and 
placement in the room for better ap- 
pearance—better performance. 

AUDIO MEASUREMENTS — By Norman H. 
Crowhurst. Covers audio measurements 
from service shop to laboratory level. 
Shows how to make tests, what instru- 
ments to use, how to interpret results. 
H. A. HARTLEY'S AUDIO DESIGN HANDBOOK 
—This expert explains design principles 
so the non-engineering hi-fi fan can 
design his own equipment. 

ELEMENTS OF TAPE RECORDER CIRCUITS— 
By Herman Burstein and Henry C. Pol- 


lak. Answers all your questions about 
the electronic aspects of a tape re- 
corder. What to look for when you buy 
—what various types will and will not do. 
MAINTAINING HI-Fl EQUIPMENT — By 
Joseph Marshall. Covers the specialized 
techniques necessary to repair hi-fi 
equipment. Includes acoustical and 
mechanical as well as electronic faults. 
UNDERSTANDING HI-Fi CIRCUITS — By 
Norman H. Crowhurst. Now have the 
system best suited to your tastes—and 
budget. Crowhurst tells you which 
phase inverter is best, weighs fixed vs. 
self bias, triode vs. pentode, answers 
hundreds of other questions 

BASIC AUDIO COURSE — By Donald C. 
Hoefler. Explains everything about 
audio from the theory of sound to disc 
and tape recording techniques. 


HOW TO JOIN THE G/L AUDIO-HI Fl BOOK CLUB 


® Select one book from those listed on the coupon 


MAIL THIS COUPON NOW # #2888858 


= SEND NO MONEY—we will send you the book on approval. If you like 


remittance for the special club price of $3.75. 


@ New books are released about every three months. You receive these automatically 


on the same no-risk plan. 


@ You may cancel any time after you have accepted four books—no time limit 


Gernsback Library, Inc., Dept. 79C 
154 West 14th Street, New York 11, N. Y. 


Enroll me in the G/L 


AUDIO-HI Fi BOOK CLUB. 


Send me the book checked on approval 


(Please check one only) 


ND ict seniccntinlanatehiaasheaciasebiaian : 


City. 





it send your 
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i NO-NOISE 
Psa me an TOMIC VOLUME CONTROL — as ; , 
* j an merchandising—receiving tubes. Joseph 
retinas Anata TUNER-TO CONTACT RESTORER A. Hai oa gl lela 
With PERMA-FILM aoas aavaeet A. Haimes (right) is now manager, ad- 


insist on the © Economical—a little Nor ‘a CARBON TET | ministration and controls, Distributor 
does a lot. Aerosol ‘can SOLUTION > ee 

eqs eli i= © acl Products, Dept., for the division. He 

Pe Gekeains'waes™ § had been manager, merchandising—en- 

oO ‘2 5. ‘i. —— | tertainment tubes. The following pro- 

OISE”’ inflammable — ™ motions were made in the merchandising 


@ Use for TV, radio <= . . 
and FM Servicemen | activity of the department: Gerald G. 


—_ | Griffin to manager, merchandising— 

big oa No-NOISE NEW IN os | parts and equipment Jo ph J K a 
parts > ; Jose . Kearney 
4 ’ RUBBER COAT | to manager, merchandising—entertain 





SPRAY ment tubes, and Morris S. Lewis to 
ce snegtates where 6 Oz. Spray Can | tanesislieth : h ij i : pwd 
Prot 6 Oz. Spray Can ager, merchandising coordination. 


rotec indefi- 2 Oz. Bott! ‘ . . ‘ 
“fee ae $ 25 aan George W. Griffin (right) and George 
B Of ‘ Waterproote thor: $100 $25 P. Norton (left) were elected vice presi- 

eware oughly dents of General Telephone & Elec- 


@ Non-inflammabie 


Cheap Substitutes! eContains Mo es evicemen 


plastic 


sates ie) lie CHEMICAL CORP. 813 Communipaw Avenue Jersey City 4, N. J 


Servicemen Servicemen 








ALL MAKES OF ELECTRICAL INSTRUMENTS AND 

OPPORTUNITY ADLETS TESTING equipment capesren. HAZELTON INSTRU- 

MENT Co., 128 Liberty Street, New York, N.Y 
Rates—5S0c per word (including name, address and - "> . — 
initials). Minimum ad 10 words. Cash must accom- JOBS - fot. oie ae pty ot on hea “> 
pany all ads except those placed by accredited agen- ports ) "ORT FOREIG COMPA » 135 A, be : _-o papa ‘ , Pp 
cies. Discount, 10% for 12 consecutive issues. Mis- GPO, New York 1, N. Y } tronics Cor p., parent company of Syl- 
leading or objectionable ads not accepted. Copy for ranis ‘lactric Dee » eee. rhe 
September issue must reach us before July 15, 1959 FREE WRITERS CATALOGUE giving manuscript vania ae C tric Products. i G1 — who 
markets. Write LITERARY AGENT MEAD, 915 Broad- was a Sylvania vice president in charge 
RADIO-ELECTRONICS, way, New York 10, N. ¥ y ee ee ; 
._ | of public relations, will guide public 
, - ] 


154 West 14 St., New York 11, N. Y. 
DIAGRAMS FOR REPAIRING RADIOS $1. Television ‘elations for Gener: sle ». Nor 
$2. Give make, Model. DIAGRAM SERVICE, Box | Té lations for Gene ral Te lephone. No1 ton, 
672-RE, Hartford 1, Conn formerly public relations director fo 
( ASH Pr Arp Sell your surplus electronic tubes. Want we . 


. : the corporation, will now handle finan 
Ja transmitting special’ purpose. receiving, POPULAR SUPER PRO BC779. Checked out and. guat I , 


agnetrons. Klystrons, broadcast, ete. Also — fiUNt 20 Plein TR Power supply extra, $24.50. | cial and stockholder relations and vari- 
tary & commercial lab test and communications ¢ tiver, assachusetts py: oh od ‘ = : 
wap too, for tubes or choice equipment. Send 2 ous advertising programs. 
t s in first letter. For a fair deal write, wire 1,000 NAME AND ADDRESS LABELS in plastic box $1 J h A M 
BARRY, 512 Broadway, New York 12, HEIGHTS INDUSTRIES, Capitol Heights 27, Maryland be ohn A. May- 
er 5-7000 , was appoint- 
- CAMERA Repairmen greatly needed! You can learn ery was appoint 
SELF SERVICE TUBE TESTERS. Now you can trade- manufacturers’ service methods at home, in. your spare ed merchandising 
t yu ybsolete rs at Calex Manufacturing Com time! Free, big illustrated book tells how! Write today « » for ] al , 
aaa oe ne 123 socket consol model 603. We NATIONAL CAMERA REPAIR St HOOL, Dept. RE-7, manager tor dealer 
$65 trad stue very unit—any make, any | Englewood, Colorado, products for CBS 
il, CALEX MANUFACTURING, INC. Amityville, . : % ! 
NY PROFESSIONAL Electronic *rojects gans, Timers, Electronics Dan- 
_ Intercoms, Counters, ete. $1 eac sist Free, PARKS. N ’ I h 1 
HI-FI, Recorders, Tapes. FREE Wholesale Catalogue. Box 1665, Lake City Station, Seattle 55, Wash vers, Mass. He hac 
CARSTON, 125-T East 88th St., New York 28, N. ¥ SEALED CARTONS: TechMaster Bow $60: Bell T208 been with Sylvania. 
STEREO TAPE RENTALS. For the very best at lowest ad HIPE. Rosivn — Karlson 15 $60; Catalog Hugh Robertson, president of Zenith 
CaicmidtitinGt£ea-£®mhMmr—lhU— Corp., Chicago, advanced to the position 
‘ at ve . CA S or Algen ract essons, First j i 
cs Four $1. M \THCO. “4256 4 , aH Cine ah 17 Onio of chairman of the board. He continues 
DISCOL a UP TO 50% on Hi-Fi amplifiers, tuners, : ~ : re . . = : 
aker dividual quotations only, no = aineneamies as chief executive officer. Joseph S. 
OKs } 75 Eas E 59 A OMO 4ES—to 25% off retail prices rT? if o * : 
=" ch ASSIFIED HL tg EXCHANGE, 2375 Rast Delivered anywhere. MEDER, 550-RE Fitth Avenue, | Wright (left), executive vice president, 
sensilla sciclien demic advanced to president and general man- 
TAPE RECORDERS: We Will Not Be Undersold! We 


any competition! Send us any competitor's adverti SONGPOEMS and LYRICS WANTED! Mail to: TIN 
howing ower price ra ts recorder and we PAN ALLEY, INC. 1650 Broadway, New York 19, N. Y. 











n 
“ not only KET this lowe ce, but wi - include _~ cae 

with your purchase, a 12 foot tape of your choice, UNUSUAL VALUES. Hi Fi components, tapes and tape 
FREI (73 models in stock) COMMISSIONED ELEC recorders. Send for package quotations. STEREO CEN- 
rk 7 5 y 


ONICS, 1776 Columbia Road, Washington, D. ¢ TER, 51 West 35th St., New York 1, 


IF YOU HAVE a background in electronics, but are APPLIANCE Parts Wholesale, Catalogue 25c. SECO, 26 
having trouble passing FCC phone exams, 12 year South 20 Street, Birmingham 3, Alabama 
as chief instructor of electronics 
r the hump. Not a course. Write me per ‘ ida 
sont nformation. WALLACE COOK, 1614E RADIO & TV Pa ~~ ES at Manufacturers Prices! 
rson Road, a kson 9, Miss Guaranteed | “nl =New No re-brands or 
= UNITED R Dio. "Dee 1000, Newark, J 


e . 
- ager. Sam Kaplan becomes executive 
ronics bought, sold. ENGINEERING ASSO THE LAW OF LIFE revealed and How to apply it. $2. | yice president and assistant general 


= ge QUALITY equipment and Military Sur- 


{ “TATE S, 434 Patterson Road, Dayton 9, Ohio THE OPEN WAY, Celina, Tenn . sot 
manager and continues as treasurer. 


Leonard C. Truesdell (right), vice pres 
ident and director of sales, was elected 
executive vice president, marketing. 


Obituaries 


Dr. Louis N. Ridenour, Jr., former 
chief scientist for the United States Air 
Force and one of the nation’s leading 
nuclear physicists, at Washington, D.C. 
Age 47. 

Dudley A. Buck, assistant professor 
of electrical engineering at Massachu- 
* Transistors for opens, shorts, leakage and current gain. setts Institute of Technology, of virus 

Only tester that tests power transistors as used in pneumonia, age 32. He was famous as 

cor radio outputs. ; PAR canettecore § | the developer of the cryotron, a minute 
1 * Crystal Diodes checks forward to reverse current ratio $47 95 — : | magnetic type amplifier consisting of a 


on all diodes. ase ss 

- ° ns ain: nee od arc ‘ 

I x Selenium Rectifiers checks forward and reverse currents. neni al veces H few turns of wire wrapped around all 
SERVICE INSTRUMENTS | CORPORATION other wire, operated at temperatures 


121 OFFICIAL ROAD, ADDISON, ILLINOIS At Leading Parts Distributors. cae 
he cna as cms ees EEN See other SENCORE ods in this issue. oe en oe near absolute zero. END 


New! Improved! 
TRANSISTOR 
CHECKER 


America’s newest, most 
popular test instrument 
Simple to Operate. Controls are accur- 
ately set for each transistor by 
referring to replaceable set-up chart 
on rear. Test leads or socket 

provides for fast hook-up. 


NOW CHECKS: 
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Any or all of these catalogs, bulletins, or 
periodicals are available to you on request 
direct to the manufacturers, whose addresses are 
listed at the end of each item. Use your letter- 
head—do not use postcards. To facilitate identi- 
fication, mention the issue and page of RADIO- 
ELECTRONICS on which the item appears. 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS. 











= 

PORTABLE TAPE RECORDERS for pro- 
fessional and other uses are shown and 
described in circular No. 6004. The 6- 
page catalog shows pictures, operating 
specifications and prices for units that 
operate at speeds from 1 15/16 to 15 ips. 
—Amplifier Corp. of America, 398 
Broadway, New York 13, N. Y. 

1959 INDEX Supplement to the Master 
Index of Most-Often-Needed Television 
and Radio Servicing Information is now 
available. The Master Index issued in 
1958 covers television servicing infor- 
mation from 1948 through 1958 and ra- 
dio from 1926 through 1958.—Supreme 
Publications, 1760 Balsam Road, High- 
land Park, Ill. 5¢. Master Index 25¢. 


TRANSMITTING TUBE CHART in appli- 
cation note AN-178 gives frequency and 
power output for several tubes in class- 
C operation. The chart shows maximum 
power output, upper frequency limit, 
and lists the services covered within the 
frequency limit—RCA Electron Tube 
Div., Harrison, N. J. 


TRANSISTOR GUIDE and interchange- 
ability chart which may be hung on the 
wall measures 19 x 25 inches. It shows 
over 200 types, along with typical appli- 
cations and heat-radiator requirements. 
—Raytheon distributors or Raytheon 
Mfg. Co., 55 Chapel St., Newton 58, 
Mass. 


TUBE TESTER CHART lists 800 tube 
types with provision for adding new 
pages in a plastic binding. For use with 
all tube testers made by the company. 
—Vis-U-All Products Co., 303 Fuller 
Ave., N.E., Grand Rapids, Mich. $1. 

CERAMIC PICKUPS for phono disc 
playback are discussed in relation to 
magnetic units in “Why a Ceramic Car- 
tridge?”, bulletin E-325.—CBS-Hytron 
Ady. Service, Parker St., Newburyport, 
Mass. 

CABINET KITS and assembled units, 
both finished and unfinished, are. pic- 
tured and described in detail in a 4-page 
brochure. Seven models are shown, in- 
cluding inexpensive speaker kits, book- 
shelf and larger speaker enclosures, an 
equipment cabinet and record storage 
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anlessiam aisrsye (sve 
most wanted 


FUSEMASTER! 


dealer-serviceman's fuse rack 
...f0r wall mounting 


... dealer-serviceman’s fuse 
requirements at a glance 


For further information, 
contoct your nearest Littelfuse Distributor 


in the Sun 


with ELECTRONICS 


Who said you can’t combine the great 
outdoors with your electronics hobby! 
Radio-control is the answer and here’s a 
great new book by R/C master Edward 
L. Safford, Jr., that shows you how to get 
more fun out of it. A wonderful book 
for the beginner and expert alike. Starts 
with theory and basic concepts and 
works right on up to construction of 
coders, decoders and other components 
as well as complete systems. A brand 
new revised edition. The first edition be- 
came a best seller—over 40,000 copies 
sold—and this one is bigger, better and 
newer. Get your copy now and have a 
great time in the sun this summer. 


Other hobby books 


Radio-Contro!l Handbook by Howard G. Mc 
Entee, No. 53 $2.25 
Electronic Hobbyists’ Handbook by Rufus P. 
Turner, No. 69 $2.50 
Electronic Puzzles and Games by Matthew 
Mandi, No. 70 $1.95 
Guide to Mobile Radio by Leo G. Sands, No 

$2.85 


192 pages G/L Book No 
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RADIO- 
CONTROL 


By Edward L. Safford, Jr 
74 


$2 65 =---- tron, toon ne 


Gernsback Library, Inc 
154 West 14th Street, New York 11, N. Y 


Please send me the t 


My remittance < 
Name 


Street 
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SEE YOUR DISTRIBUTOR OR USE THIS COUPON 





aa | |. CHASSIS 
PUNCHES 


REQUIRE 


LESS EFFORT! 


Low Friction 


50% 


*EXCLUSIVE WALSCO LOW-TORQUE 
DESIGN THROUGH 
NEW ELECTRO-COATING! 


| Low Friction Surfaces 
| New permanent (never wears off) 
electro-coating process reduces friction, 
thus lowers torque. New design gives 
cleaner holes with less effort. Walsco 
7 ///A\ L.T. Chassis Punches REQUIRE NO 
////A\ LUBRICATION, and will give perfect 
| service indefinitely. Join the switch to 
_j Walsco for better Chassis Punches. 


| TORQUE es ees TEST 


Zz 


N 
Ordinary Punch Torque | 
in Foot Pounds 


Walsco “L.T."" Punch 
| Torque in Foot Pounds 


WRITE TODAY for free literature and wall chart. 


ELECTRONICS MFG. CO. 


: division of Textron Inc. 
Western Plant: Los Angeles 18, California Main Plant: ROCKFORD, ILLINOIS, U.S.A. 


ALWAYS 
BE SURE 
TO 
INCLUDE 
POSTAL 
LONE 
NUMBER 





(IF YOU 
HAVE 
ONE) 
WITH 
YOUR 

ADDRESS. 





PURCHASING 


A HI-Fl 
SYSTEM? | 


PARTIAL LIST 
Send Us| oF BRANDS 
Your 


_,IN STOCK 
List Of 
Components 


Electrovoice 
For A 


Package 
Quotation 


University 
Acoustic Research 
WE WON'T BE 
UNDERSOLD! 


Janszen 
Wharfedale 
Karlson 
Viking 
Concertone 
Bell @ G.E. 
Weathers 
Harman—Kardon 
Eico @ Pilot 
Sherwood 
Acrosound 
Fisher 

Bogen @ Leak 
Dynokit 

H. H. Scott 
Ferrograph 
Tanberg 
Pentron 
Ampro @ VM 
Revere 
Challenger 
Wollensak 
Garrard 
Miracord 
Glaser-Steers 
Rek-O-Kut 
Components 
Norelco 
Fairchild 
Pickering @ Gray 
Audio Tape 


aligning sets properly 


All merchandise 
is brand new, fac- 
tory fresh & guar- 
anteed. 


AIREX 
RADIO Conrac 


CORPORATION Full Line Cabinets 
64-RE Cortlandt St., N.Y. 7, CO 7-2137 





book, 





City, Zone, State 











measurement s—the 
locating many 
Has 
pictures including many pattern photos 

Practice from it 10 days at 


PUT YOUR 
OSCILLOSCOPE 
TO WORK! 


Learn to use the handiest 
service instrument of all! 


Dust off that oscilloscope of 
yours! Put it to work fully on 
the dozens of jobs it ec: 
better than any other 
instrument 

Handle jobs twice 
lots more profitably 

his big book, MODERN OS 
CILLOSCOPES AND THEIR 
USES shows you how in 
@ way you can really under 
stand. Clearly and simply, it ex- 
plains exactly where and how 
to use your ‘scope on all types of 
AM, FM, and TV service 
from troubleshooting to set re 
aligning and everything in be- 
tween. No fancy theory. You 
quickly learn how to make con- 
nections; how to adjust circuit 
components how to 
controls; and how to 4g 
patterns fast and right! 
section even covers quantitative 
slickest method of 
color TV troubles and 
326 pages and 370 clear 


as fast 


our risk! 


rm" 10-DAY FREE EXAMINATION!* ~~ 


Dept. RE-79, RINEHART & CO., inc. ; 
232 Madison Ave., New York 16, N. Y. 
Send MODERN OSCILLOSCOPES AND THEIR USES | 
for 10-day FREE EXAMINATION. If I decide to keep | 
I will then send you $6.50 plus a few cents 
postage in full payment. | 
postpaid and owe you nothing | 


If not, I will return book 


OUTSIDE U.S.4.—Cash with order only. Price 87.00. Money back | 
if book 1s returned in 10 days. 


On ce cs ce ce ee ee ee ee ee ee 
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units. These cabinets and kits are sold 
only by mail.—Homewood Industries, 
Inc., 26 Court St., Brooklyn 1, N. Y. 


LOUDSPEAKER CATALOG 165-C is a 
16-page bulletin describing a complete 
line of cabinets, speaker drivers, cross- 
overs and driver kits for home cabinet 
builders. — Jensen Mfg. Co., 6601 S. 
Laramie St., Chicago. 38, III. 

TRANSISTOR CHARACTERISTICS and 
interchangeability for 700 types are 
shown in the second edition of the 
Transistor Guide.— Sylvania Electric 
Products, Inc., 100 Sylvan Rd., Woburn, 
Mass. 10¢. 


MICROPHONES and mike stands are 
pictured and specifications and 
listed in an 8-page catalog. A complete 
line of over 35 microphones for a wide 
variety of applications is 
Turner Co., Cedar Rapids, Iowa. 


SURPLUS GEAR as well as a great 
variety of standard parts are listed in 
catalog 118, a 52-page book. Special 
buys on some high-fidelity components, 
TV cabinets, surplus dynamotors and 
inverters, as well as a selection of 
government transmitting and 
equipment are shown.—Arrow Sales, 
Inc., 2534 S. Michigan Ave., Chicago, II] 

PUBLIC-ADDRESS SPEAKERS, drivers, 
horns and accessories are shown in an 
8-page P.A. Product Catalog. The com 
pany’s complete PA line, including 
portable megaphones, paging and talk 
back units, plus a brief listing of their 
high-fidelity drivers and enclosures are 
included. Prices are on a separate sheet 
—University Loudspeakers, Inc., 80 S. 
Kensico Ave., White Plains, N. Y. 


TRANSISTOR CHART showing inter- 
changeability between various manu 
facturers lists over 500 types. Compiled 
by a maker of machines for producing 
semiconductors, this useful aid includes 
characteristics of each type.—Kahle 
Engineering Co., 3322 Hudson Ave., 
Union City, N. J. 6¢ in stamps. 

ELECTRONIC ORGANS are pictured, 
and kits for building either a consolette 
or concert organ are described in this 
16-page booklet. Prices of various kits 
and instruction manuals and demon- 
stration record are included.—Schober 
Organ Corp., 2248 Broadway, New York 
24, N. Y. 

TV PICTURE-TUBE 
for hanging on the wall gives informa- 
tion on monochrome types from _ 7- 
through 30-inch screens. The most pop 
ular, 17 through 21 inches, are high 
lighted for easy reference. Also avail- 
able is a small pocket TV Tube Selector 
Guide with the same information con- 
densed for carrying in a tube caddy. 
—Sylvania_ Electric Products, 1100 
Main St., Buffalo, N. Y. 


SERVICE ORDER BOOK for radio-TV 
service work is described and a full- 
size sample order blank shown in a 
2-color brochure. Developed as a busi- 
ness aid to the service technician.— 
Electronic Publishing Co., 180 N. 
Wacker Drive, Chicago 6, IIl. END 
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covered. 


receiving 


comparison chart 
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ELEMENTS OF RADIO (4th Edition), by 
Abraham and William Marcus. Prentice- 
Hall Inc., 70 Fifth Ave., New York 11, 
N.Y. 6 x 9'/4 in., 667 pp. $7. 

A new edition of a fine basic radio 
text. It is intended for use as part of a 
l-year course in basic radio. Well illus- 
trated with numerous diagrams, sche- 
matics and photos, it is easy to read 
and understand. Starting with the his- 
tory of communication, the authors 
lead the student into wave motion, a 
simple receiving set, the detector, elec- 
tron flow in the tuning circuit. More 
advanced sections deal with the super- 
heterodyne receiver, resonant circuits 
and tuning principles and the mod- 
ulated-wave transmitter.—LS 


RAPID RADIO REPAIR, by G. Warren 
Heath. Gernsback Library, Inc., 154 West 
14th St., New York 11, N.Y. 51/2 x 81/2 in. 
224 pp. $2.90. 

For many years, radio repair has 
been neglected in favor of TV, but now 
FM, portables, transistor sets and 
hybrid auto radios are reviving interest 
in radio. 

There 
receiver 
charts. 
ious 


are four sections in this book: 
types, techniques, servicing, 
These are subdivided into var- 
topics including intermittents, 
noise, radiation, drift, code interfer- 
ence and others. AM, FM and tran- 
sistor radios, vibrator and printed cir- 
cuits, modules and cabinet repairs are 
covered. The final section lists numer- 
ous symptoms for quick troubleshooting. 

The guide is alphabetically arranged 
for quick reference and convenient use 
at the bench.—/Q 


RADIO ENGINEERING HANDBOOK (5th 
edition), edited by Keith Henney. Mc- 
Graw-Hill Book Co., 330 W. 42 St., New 
York 36, N. Y. 6 x 9 in. 1,800 pp. $25. 

The latest edition of this handbook 
is still the quickest means of finding 
electronic information. TV, communica- 
tions, facsimile and related engineering 
are all covered. Of the 28 chapters, some 
are entirely new and others have been 
revised by a staff of specialists. 
Chapters include avigation radio, cavity 
resonators, code, ac measurements, non- 
linear circuits, transistors, etc. 

There are many hundreds of stand- 
ards, definitions, formulas, diagrams 
and schematics. Emphasis is on the 
practical side of design and engineer- 
ing. A master index covers all chapters. 


KNOW YOUR OSCILLOSCOPE, by Paul 
C. Smith. Howard W. Sams & Co., Inc., 
Indianapolis 6, Ind. 52 x 8/2 in. 151 pp. 

The oscilloscope is an unmatched 
tool for measurement, repair and align- 
ment. This author clearly explains the 
instrument and its circuits. He tells 
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AT HEALDS YOU LEARN 
BY DOING IN MODERN 
ELECTRONICS 
LABORATORIES 


HEALD 


ENGINEERING COLLEGE 
Established 1863 
Van Ness at Post, RE 
San Francisco, Calif. 


Never before in American histery has the 
need been so great for Trained Engineers 
and Technicians. No other type of training 
can compare with actual shop practice you 
get at Healds under expert instructors. 


Bachelor of Science Degree, 27 Months 
D Radio-TV Technician including Color TV (12 Months) 
0 Electronics Technician (12 Months) 
(0 Industrial Electronics Technician (12 Months) 
DC Electronics Engineering (B.S. Degree) 
C) Electrical Engineering (B.S. Degree) 
[) Mechanical Engineering (8.S. Degree) 
C) Civil Engineering (8.S. Degree) 
[) Architecture (B.S. Degree) 
Heald College ranks FIRST West of the 
Mississippi in “Who's Who in America" 
Approved for Veterans 
DAY ‘AND EVENING CLASSES 
Write for Catalog and Registration Application. 


New Term Starting Soon. 
Your Name 
Address 
City 


State 








ANY GLASS <& 


91” TV PICTURE TUBE — 
$18.90 


NO RETURN TUBE (DUD) NECESSARY 


less than 





rices for other sizes .. . 
O¢ an inch for some types 


Low, low 


Any glass 10” tube $ 7.95 
Any glass 12” tube $10.20 
Any glass 14” tube $11.90 
Any glass 16” tube $12.80 


Any glass 21” 
Any glass 24” 
Any glass 27” 


ronan available if same type usable ous 
—812 17 


B $15.75 “24 $27 60 7 
Tube an all new parts inc —— ng irun. 
bulb reprocessed. Aluminized tubes $1.50 
Tubes shipped via common carrier truck 
‘ tage for 2 or 3 tubes) unless otherwis 
Ail p rices F.0.B. Passaic County, New Jersey 

pments. 


ALL ORDERS C.0.D. ONLY 


LEE SALES CO. 
Box 437A 
Bardonia, New York 





Any glass 17” tube $16.15 
tube $18.90 
tube $30.7 nitic 
tube $37.80 


1 YEAR WARRANTY ON ALL TUBES 


first re- 
fre — -paid as 0 3.60 i9 
5 +“ x $31.05 
Only glass 


dg nt 


PRINTED CIRCUITS 


Stere - 
$6. 50 per a of two 


Many other P< ble. 
Write your r 


ECM “ate 


8160 Orion Avenue Van Nuys, 


ENGINEERING 
Prepare for un- B. §. DEGREE 
IN 27 MONTHS | 











cified 
Pre ompt 


ne od TECHNICAL COLLEGE 


1779 E. Washington Bivd., 
Please send e free informat 
DEGREE IN 27 MONTHS as checked 
O Electronics err 

oO Civil 


Fort Wayne 2, Indiana 
» B.S. ENGINEERING 
Aeronautical 
Electrical 
B.E. DEGREE IN 36 MO. in lectrical (Power or 
0 Aeronautical 0 Chemical 
O Civil 0 Mechani 
B.S. DEGREE IN 36 MO. in 
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SERVICEMEN KNOW! 


Here they pay less and get the best 


SH ® 


Chemically-Electronically, engineered for Tuners 
and Switching Mechanisms. 


When New HUSH is applied it will wash-away that dirt, 


leaving 


clean and positive contacts protected by a lasting lubricant. New 
HUSH is made from the finest solvents and it contains Electre- 


Silicone oils. 


Also available—2 oz., 
8 oz., 32 oz. containers 


6 oz. Spray can $2.25 net 


EVER - QUIET © 


Since 1949 


VOLUME CONTROL AND CONTACT RESTORER 
EVER-QUIET is a free-flowing liquid that leaves no powder resi- 
due. Scientifically designed to seep around the shaft and pene- 


trate 


the control or potentiometer, 


Cleaning the contacts and 


leaving a safe protecting film. Harmless to metals, wire or 


carbon. 


Also available— 
32 oz. containers 


2 oz. Bottle & dispenser 79¢c net 


6 oz. Spray can $1 59 ner 


CHEMICAL ELECTRONIC ENGINEERING, INC. Matawan, New Jersey 
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SCHOOL DIRECTORY 


prepare for your career in 


ELECTRICAL 
ENGINEERING 


ELECTRONICS 
COMPUTERS 
RADIO-TV 


At MSOE, you can equip 
yourself for a career 

in many exciting, grow- 
ing fields: MISSILES 
RADAR *® AUTOMATION 
RESEARCH © DEVELOPMENT 
ELECTRICAL POWER 
AVIONICS © ROCKETRY 


When you graduate from 
the Milwaukee School 
of Engineering, you are 
prepared for a dynamic 
career as an Electrical 
Engineer or Engineer- 
ing Technician. Under 
a faculty of specialists, 
you gain a sound 
technical education in 
modern, completely 
equipped laboratories 
and classrooms. As a 
result, MSOE graduates 
are in great demand 
and highly accepted by 
industries nationally. 

At MSOE you will 
meet men from all 
walks of life and all 
parts of the country 
— some fresh out of 
high school or prep 
school, others in their 
twenties — veterans and 
non-veterans. 

You can start school in any one of 
four quarters and begin specializing 
immediately. Engineering technicians 
graduate in 2 years with an Associate 
in Applied Science degree. For a 
Bachelor of Science degree in Engi- 
neering, you attend 4 years. A 3-month 
preparatory course also is available, 


| FREE CAREER BOOKLET! 

° een ag —— If you’re interested in any 
phase of electronics, radio or 
television, be sure to look 
hn into the programs of study 
> offered by the Milwaukee 
School of Engineering. Just 

toe mail the coupon. 


Ly 
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MILWAUKEE SCHOOL: s 
OF ENGINEERING 


Dept. RE 759, 1025 N. Milwaukee St, 
Milwaukee, Wisconsin 
Please send FREE Career Booklet. I'm 
interested in [) Electrical Engineering; 
C) Electronics C) Computers 
] Electrical Power ( Radio-TV 
() Mechanical Engineering. 

PLEASE PRINT 


Name. 


oe 





' 
i 


Address. 





City Zone. State. 


C) I'm eligible for veterans education benefits. 9 
MS-123 
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PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 


| TELEVISION SERVICING 





BLACK & WHITE—COLOR 
APPROVED FOR VETERANS AND SURVIVORS 
OF VETERANS 


RA 
BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALTIMORE 17. MD. 











ENGINEERING DEGREES 


Option checcnies or Power 


Mechanical, Civ'l. & Physics. 
Also in Liberal Arts & Business 
Administration 


Earned through 


HOME STUDY 


Resident Classes Aliso 
Available if Desired 
PACIFIC INTERNATIONAL 
COLLEGE OF ARTS 
& SCIENCES 
Primarily a Correspondence 


choo 
5719-M, Santa Monica Bivd., 
Hollywood 38, Calif. 


PACIFIC 


INTERNATIONAL 
A.s 








| control tuning, 
| wiring, module construction 








PEucwinc-Z2 


Be a ‘‘key’’ man. Learn how to send 

and receive messages in International 

Morse code. Communicate with opera- 

tors around the globe. Learn at home 

eS", through famous Candler System. 

est operators. Qualify for 

Amateuy or Commercial License. Write 
for FREE BOOK 

CA NDLER SYSTEM co. 
Dpt. 3-H, Box 9226, Denver 20, Colo. USA 


GET INTO 
ELECTRONICS 


training leads to succe os as 
tee chnic fans, field 
ts in communications, 


> and advanced courses in theory 
and laboratory. ssoc. degree in elec- 
tronics in 29 mos. B.S. in electronic 
engineering obtainable. ECPD ac- 
dited, G.I. approved. Graduates in 
ranches of Slectronics ' with major 

. Start September, February. 

74 School graduate 


VALPARAISO “TECHNICAL 
INSTITUTE 


Dept. Cc ere Indiana 








ELECTRONICS Ww 
Prepare ENGINEERING DEGREE CXex > 
IN 27 MONTHS C”*) 


ited oppor- 

calncoring degree (27 0.): Mathematics, Electric- 
cal Engineering, T¥. aivanced’ Radio Theory and Design. 
8.E .): Aeronautica Chemic -. Civil, Electrical, 
Metallurgical Eng. 8.S. 36 mo.): Math., 
Chem., Physics. Also prepars atory course Earn board. 
G.I. approved. 20 bidg dorms, gym Enter Sept., 
Dec., March., June. Catales. Keeping pace with progress. 


INDIANA TECHNICAL COLLEGE 


1579 E. Washington Boulevard, Fort Wayne 2, Indiana 


Mechanic al, 


Electronics Engineering 
Degree in 27 Months 


| Realize your dream. Become 
Share rewards awaiting college men . . 


a graduate engineer. 
. higher 
rapid advancement. Important firms 
visit Tri-State College to interview 
Approved for veterans. 
Electronics or Power Major 
Bachelor of Science Degree in 27 Months in 
Electrical, Mechanical, Civil, Chemical, Aero- 
nautical Engineering. In 36 Months a B.S. in 
Business Administration (General Business, Ac- 
counting, Motor Transport Management majors). 
For earnest, capable students. Small classes. En- 
rollment limited. More professional class hours. 
Mature students. Well-equipped labs. 
costs. Beautiful campus. Year-round operation. 
Enter Sept., Jan., Mar., June. Write J. 
G. McCarthy, Director Admissions, for 
Catalog and “Your Career” Book. 


r ar TRI-STATE COLLEGE 


M2479 College Avenue, Angola, Indiana 


ine ome, 
regularly 
seniors. 





| turers’ 
| data, tube layouts, dial-strin 





| duction to 


| symbols and graphs. 





| audio amplification, 


| students who want much more 
| superficial or “ 
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BOOKS (Continued) 
how to use it and how to service 
when that becomes necessary. The bool 
has several chapters on applications 

measurement, testing, alignment and 
signal tracing. Probes, calibrators and 
other are 


—IQ 


TELEVISION SERVICING (3rd Edition), 
by Walter H. Buchsbaum. Prentice-Hall 
Inc., 70 Fifth Ave., New York 11, N.Y. 
64 x 94 in. 369 pp. $6.75. 

Latest edition of a popular text or 
TV servicing. In the new edition ars 
the latest circuits, troubleshooting tech 
niques, transistor TV receiver, remot 
troubleshooting printed 
and pack 


accessories also described 


aged circuits.—LS 

RIDER'S TELEVISION-TRANSISTOR 
RADIO-HOME RADIO MANUAL. John F. 
Rider Publisher, Inc., 116 W. 14 St., New 
York 11, N. ¥. 12Y2 x 15% in. Pages 
equivalent to over 1,800 if 82 x 11! 
inches. $27. 

A compilation of original manufac 
circuit diagrams, alignment 
ging guides 
and other valuable servicing informa 
tion on TV, transistor and home radios 
made in the period from October, 1958, 
through January, 1959. The TV sectior 
covers 20 manufacturers and brands, 
the transistor section covers 11 and 
the home-radio section lists 16 brands 
of AM and FM receivers and radio 
phono combinations. The accompanying 
cumulative index (separate) lists the 
contents of Vols. 1 through 25 of th 
Rider Manuals. 


FOUNDATIONS OF WIRELESS (7th Edi- 
tion), by M. G. Scroggie. Iliffe & Sons, 
Ltd., Dorset House, Stamford St., London 


| SE 1, England. 5/2 x 8% in. 388 pp. 15s. 


This edition of a very popular intro 
radio (over 170,000 copies 
since 1936) brings it up to date. With 
his usual clarity the author explains 
radio, TV, transmitters, radar and 
other electronic subjects. The book pro- 
vides beginners with a good basic under- 
standing of theory and applications 
with little math. 

The first chapter tells how to use 
This is followed 
by a discussion of voltage, phase, tuned 
circuits, tubes and other There 
is detailed discussion of the superhet, 
cathode-ray tube 
and transistors. Highly recommended to 
than a 
popular” introduction to 
radio and electronics.—/Q 


TELEVISION RECEIVER SERVICING (4th 
Edition), by Milton S. Kiver. D. Van Nos- 
trand Co, Inc., 120 Alexander St., Prince- 
ton, N.J. 8% x 11 in., 320 pp. $5.95. 

As this subject is of interest to 
the service technician, practical appli 
cation is stressed and theory is min 
imized. This latest edition has 150 new 
illustrations and a new chapter on 
operating and servicing color TV. 
Another added section is a TV Defect 
Directory, in which the author sum- 
marizes many possible defects and their 
probable causes.—LS 


basics. 
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Radio-Electronics does not assume responsibil- 
ity for any errors appearing in the index below. 
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This is the busi- 
nesslike approach pew 4ey, | Offers 48-Hour, 


to service record ° 
PROFESSIONAL keeping. Tripli- Direct Factory Service 
cate forms serve Pa 
technicians as order form, on Tuner Repairs 
invoice and office 
record, with 
use peneee nd com- 
— : ; pee intorenation 
tAVE | </ Ce. S Separate Yistines 
or receivin 
OFFICIAL tubes, pix tube 
arts, —_ — 
rs, labor an 
ORDER BOOKS tax charges, sig- 
natures, etc. 75c 
for every ween, $6.50 for That's right. Net, $7.50 per unit and $15 
og ag ad for UV combinations, including ALL 
TV-RADIO your Pe replacement parts. 90-day warranty 
Wri waka against defective workmanship and 
. rite for your ts failure. Tuners repaired on ap- 
service free folder de- re eee P P 
scribing Dave proved, open accounts. Replacements 
Rice’s OFFICIAL offered at these prices* on tuners not 
ORDER Books, repairable: 


es pals VHF 12 position tuner. . $22.00 
copy of the handy VHF 13 or 16 position - 
order form. tuner... oe -00 
ae‘ VHF/UHF combination . 25.00 
For customer’s UHFonly........ 15.50 
prices on every | *Subject to change 
replacement part, : ‘ 
plus flat rate and Tarzian-made tuners are easily 
hourly service identified by this stamping on the 
charge data, unit. When inquiring about re- 
regional and placements for other than Tarzian-made 
national, Dave tuners, always give tube complement 
~ oll aia . shaft length ... filament voltage... 
«ei series or shunt heater... IF frequency 
listing over 63,000 tab? . 
items. $2750. and chassis identification. Use this 


address for fast, 48-hour service: 
ELECTRONIC 
puBLisHinc co,inc. SARKES TARZIAN, Inc. 
Att.: Service Mar., Tuner Division 
180 N. WACKER DRIVE Samet abthd or allaggacaa 


CHICAGO 6, ILLINOIS « Bloomington, Indiana 








Rorntieomemmna tl! TAPE RECORDERS 


tion Meter. Anyone can Test and Adjust Amplifiers 

as Manufacturers Do. Especially Useful for Hi-Fi HI-Fl COMPONENTS 

Hobbyists, Kit Builders and Service Shops. Shipped S P LEARN KITS 

POSTPAID Ready to Operate for $22.95. Satisfac- 6 SLEE 

tion Guaranteed or Money Refunded. > MERITAPE VALUES: 
Low ' § 

NEWBURY ENGINEERING CO. — 1 g _ FREE 
Box 144 Bradford, N.H. ZB tape, it 1959 CATALOG 
DRESSNER, 69-02RE 174 St. Flushing 65, N.Y. 














m= MAIL ORDER HI-Fi “3G a 
You can now purchase all your HI-FI from one | J 


reliable source and be assured of perfect delivery ss t 
Carston makes delivery from NY stock on most no further .. . if you're 
HiFi. Bootes and tape within 24 hours. SENS searching for hi-fi sav- 
US AL F YOUR HI-FI REQU N j it - oe 
FOR OUR WHOLESALE QUOTATION and our + 3 ne er oe 
FREE wholesale catalogue “ings 

125-RD E. 8 st. | sae Key Electronics Company 
CARSTON STU DIO New York 28, N. Y. 120-A Liberty a N.Y. 6, N.Y. 

“ EV 


4-6071 























ISENCORE 
{' CIRCUIT 
i TESTER 


‘Save Time with SENCORE 


Save costly call backs by testing the circuit before 
replacing fuse, fuse resistor or circuit breaker. 
Individual scale for each value fuse resistor—no interpretation, 
just read in red or green area. . 
%& Measures line current and up to 1100 watts of power at 115 - 
using line cord and socket. ye Two convenient current ranges— 
0 to 2 amps and 0 to 10 amps. Test leads clip in place of fuse 
or fuse resistor. % 5 ohm, 10 watt resistor prevents 95 NET 
TV circuit damage, simulates operating conditions. AC-DC or both as needed 
As Recommended by Leading Manufacturers for ew t 
eadi 
SERVICE INSTRUMENTS CORPORATION veear fl 
OAD DISON, ILLINOIS Distributors 
a qudGpanananananen tc eter SeieDER ot be hose Se a ee a 
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LAFAYETTE STEREO TUNER KIT 


Use it as a Binaural-Stereophonic 


FM-AM taner 
Use it as a Dual-Monaaral 
FM-AM tuner 


Use it as a straight Monaural 


FM or AM taner 





KT-500 in Kit FoRM 
7.45 7.00 
74.50 acme 


THE MOST 


FLEXIBLE TUNER 


sens nll even 
LT-50 ¢ | e 
omptertiy wires 124.50 pesIONED 


12.45 Down—10.00 Monthly 





Multiplex Output for New Stereo FM 
11 Tubes (including 4 dual-purpose) 
+ Tuning Eye + Selenium rectifier 
Provide 17 Tube Performance 

10KC Whistle Filter © Pre-aligned IF's 
Tuned CascodeFM © 12 Tuned Circuits 
Dual Cathode Follower Output 
Separately Tuned FM and AM Sections 
Armstrong Circuit with FM/AFC and 
AFC Defeat 

Dual Double-Tuned Transformer 
Coupled Limiters. 








More then a year of research, planning and engineering went into the making of 
the Lafayette Stereo Tuner. Its unique flexibility permits the reception of binaural 
broadcasting (simultaneous transmission on both FM and AM), the independent 
operation of both the FM and AM sections at the same time, and the ordinary 
reception of either FM or AM. The AM and FM sections are separately tuned, 
each with a separate 3-gang tuning condenser, separate flywheel tuning and 
separate volume contro! for proper balancing when used for binaural programs. 
Simplified accurate knife-edge tuning is provided by magic eye which operates 
independently on FM and AM. Automatic frequency control ‘‘locks in'’ FM signal 
permanently. Aside from its unique flexibility, this is, above all else, a quality 
high-fidelity tuner incorporating features found exclusively in the highest priced 
tuners. 

FM specifications include grounded-grid triode low noise front end with triode 
mixer, double-tuned dual limiters with Foster-Seeley discriminator, less than 1% 
harmonic distortion, frequency response 20-20,000 cps + 2 db, full 200 ke 


built-in ferrite toop antenna, less than 1% harmonic distortion, sensitivity of 5 
microvolts, 8-ke bandwidth and frequency response 20-5000 cps + 3 db. 

The 5 controls of the KT-500 are FM Volume, AM Volume, FM Tuning, AM Tuning 
and 5-position Function Selector Switch. Tastefully styled with gold-brass escu- 
tcheon having dark maroon background plus matching maroon knobs with gold 
inserts. The Lafayette Stereo Tuner was designed with the builder in mind. Two 
separate printed circuit boards make construction and wiring simple, even for 
such a complex unit. Complete kit includes all parts and metal cover, a step-by- 
step instruction manual, schematic and pictorial diagrams. Size is 1334” W x 
103%” D x 41/2” H. Shpg. wt.,.22 Ibs. 

The new Lafayette Model KT-500 Stereo FM-AM Tuner is a companion piece to 
the Models KT-300 Audio Control Center Kit and KT-400 70-watt Basic Amplifier 
Kit and the ‘‘Triumvirate’’ of these 3 units form the heart of a top quality stereo 
hi-fi. system. 


KT-500 Net 74,50 


bandwidth and sensitivity of 2 microvolts for 30 db quieting with full limiting at 


one microvolt. AM specifications include 3 stages of AVC, 10 ke whistle filter, LT-50 Same as above, completely factory wired and tested Net 124.50 


NEW! LAFAYETTE PROFESSIONAL 
STEREO MASTER AUDIO CONTROL CENTER 


ie oe The Lafayette KT-600 Solves Every 
Stereo/Monaural Control Problem! 


7.95 Down 
8.00 Monthly 
@ RESPONSE 5-40,000 CPS + 1 DB ©@ TAPE HEAD PLAYBACK EQUALIZATION FOR NEW 
4-TRACK STEREO © 2.2 MILLIVOLTS SENSITIVITY FOR 1 VOLT OUT ©@ LESS THAN .03% IM 
DISTORTION © 6 CONCENTRIC FRONT PANEL CONTROLS @ 4 CONCENTRIC REAR PANEL INPUT 


LEVEL CONTROLS © 180° ELECTRONIC PHASE REVERSAL 
A REVOLUTIONARY DEVELOPMENT IN STEREO HIGH FIDELITY. Provides such unusual features as 
© Bridge Control, for variable cross-channel feed for elimination of ‘‘ping-pong’’ (exaggerated channel 
separation) effects and for control of a 3d-channel output for 3-speaker stereo systems; the 3d-channel 
output also serves for converting stereo program material to high quality monaural for recording or to 
play a stereo program monaurally through a separate amplifier and speaker system. The KT-600 also 
has full input mixing of monaural program sources (such as tape recorder and phonograph, etc.), a 
special ‘‘null’’ stereo balancing and calibrating system (better than meters), 24 equalization positions 
per channel, 12 db per octave rumble and scratch filters, and a loudness on-off switch. Has clutch-type 
dual concentric volume controls which operate independently for balancing or simultaneously as the 
Master Level Control. Other features include channel reverse, 180° phase reversal, input level controls 
at all inputs. Sensitivity is 2.2 millivolts for 1 volt out. Dual low impedance outputs (‘‘plate fol- 
lowers,’’ 1300 ohms) ore provided. Frequency response is 5-40,000 cps + 1 db; less than .03% IM 
distortion. Uses 7 new 7025 low-noise dual triodes. Size 14” x 4%” x 10%”. Shpg. wt., 16 Ibs 
Complete with printed circuit board, modern-styling metal chassis and cage, profusely illustrated 
instructions, all necessary parts. 

LAFAYETTE KT-600 Stereo Preamplifier Kit 


LAFAYETTE LA-600 Stereo Preamplifier, Wired 


NEW! LAFAYETTE STEREO/MONAURAL BASIC POWER AMPLIFIER KIT 


@ 36-WATT STEREO AMPLIFIER - 18-WATTS @ 2 PRINTED CIRCUIT BOARDS FOR NEAT, 
EACH CHANNEL SIMPLIFIED WIRING 

@ EMPLOYS 4 NEW PREMIUM-TYPE 7189 @ RESPONSE BETTER THAN 35-30,000 CPS 
OUTPUT TUBES + YW DB AT 18 WATTS 

@ FOR OPTIONAL USE AS 36-WATT @ LESS THAN 1% HARMONIC OR 
MONAURAL AMPLIFIER INJERMODULATION DISTORTION 


A superbly-performing basic stereo amplifier, in easy-to-build kit form to save you lots of money and let 
you get into stereo now at minimum expense! Dual inputs are provided, each with individual volume 
control, and the unit may be used with a stereo preamplifier, for 2-18 watt stereo channels or, at the flick 
of a switch, as a fine 36-watt monaural amplifier — or, if desired, it may be used as 2 separate monaural 
18-watt amplifiers! CONTROLS include 2 input volume controls, channel Reverse switch (AB-BA), Monaural 
Stereo switch. DUAL OUTPUT IMPEDANCES are: 4, 8, 16 and 32 ohms (permitting paralle! (monaural) 
operation of 2 speaker systems of up to 16 ohms. INPUT SENSITIVITY is 0.45 volts per channel! for full 
output. TUBES are 2-6AN8, 4-7189; GZ-34 rectifier. SIZE 9-3/16"d (10-9/16” with controls) x 5%"h x 
134%,”w. Supplied complete with perforated metal cage, all necessary parts and detailed instructions 
Shpg. wt., 22 Ibs. 

KT-310 Stereo Power Amplifier Kit | 47.50 

















COMPLETELY WIRED 


134.50 


@ UNIQUE STEREO & MONAURAL CONTROL CENTER FACILITIES! 

© OUTSTANDING PERFORMANCE SUPERIORITY! 

@ AMAZING NEW BRIDGE CIRCUITRY & CONTROL FOR 3d 
CHANNEL OUTPUT FOR 3-SPEAKER STEREO SYSTEMS! 

@ VARIABLE CROSS-CHANNEL SIGNAL FEED ELIMINATES 
“PING-PONG” EFFECTS! 

@ PRECISE “NULL” BALANCING & CALIBRATING SYSTEM — 
BETTER THAN METERS! 

@ 24 EQUALIZATION POSITIONS PER CHANNEL! 


@ CLUTCH-TYPE DUAL VOLUME-BALANCE CONTROLS! 


Net 79.50 
seveseeceeeN@t 134.50 








ONLY 4.75 DOWN 
5.00 MONTHLY 


fayette Radio 


00 Send FREE LAFAYETTE Catalog 590 


DEPT. JG-9 





CUT OUT 
AND PASTE Name. 
Addres6................... 


City... 


165-08 Liberty Ave, JAMAICA 33: N.Y. ricase inccuve rostace with omer cans po 


RADIO-ELECTRONICS 





THE ONLY ULTRA-COMPACT 


SWAY wive-rance 


SPEAKER SYSTEM 


designed for true stereo 


HIGH FIDELITY 


REGAL 


Gives you bass so low you can feel it iss you would expect 
from a conventional enclosure three times the size. Gives you 
balanced, full-range, flat response without attenuation or peaks. 








Ideal as an economical “‘first”’ Jstem, 
‘sé ” at 
an ‘‘add-on”’ or in a pair stereo 


You need not be an acoustical engineer to understand 
why there is so much stereo value in this ultra-compact 
speaker system. The same exclusive features that have 
always made ELEcCTRO-VOICE systems best for mon- 
aural are an absolute necessity for true stereo... and 
you get these vital features in the REGAL 111. 


Acoustically-correct enclosure is matched to specially- 
designed 12-inch LF driver for exce; il extension of bass 
response and unusual dynamic range without sacrificing 
efficiency and without the need for unusually-large amplifier 
power. 


E-V Super Sonax vHF Compression Driver with exclusive 
Sonophase* throat design assures you of the smooth, spar- 
kling highs so necessary for precise musical blend and balance. 


E-V Diffraction, in both the Horn-Loaded Mid-Range Driver 
and the Super-Sonax Tweeter, gives you all-important 


LFW sdwoW 


so essential for all-position stereo listening. By wide-angle 
(180°) diffraction, the higher frequencies are completely 
dispersed smoothly and evenly throughout the listening area. 
This insures proper fusing of the significant stereo sounds 
from two speaker systems in controlled and varying propor- 
tions .. . gives true depth and placement to the musical in- 
struments simultaneously, without spatial distortions... 
assures easy listening from anywhere in the room. Conven- 
ient but concealed ‘‘Presence”’ and ‘“‘Brilliance”’ controls per- 
mit quick and easy musical balancing to room acoustics. 


Luxurious furniture-crafted enclosure is finished on all four 
sides for placement anywhere on shelf or floor 


REGAL II!. Complete 3-way system in enclosure, ready to use. Choice of 
Walnut, Mahogany or Limed Oak. Size 12\%4"d h,24"w. Net,$147.50 


ESQUIRE 200. Economica! ver 

Regal. Complete 3-way systen 

ern enclosure, with single r 

12-inch bass speaker 

cone mid-range driver, and 
diffraction-horn compres 

Choice of walnut, mahogany 1 oak 
1242"d, 1342"h, 24”w Net, $111.00 


See it — Hear it — Enjoy it — on Money-Back Guarantee. 
At your E-V high-fidelity dealer or write for Catalog No. 134 to Dept. 79-E. 


® 
"6 an SLO VOICE 


ELECTRO-VOICE, INC., BUCHANAN, MICHIGAN 
"Design Patent No. 182351 





AVOID CALLBACKS 


How to keep your profits from going to the “dogs”! 


DUE TO PREMATURE 


TUBE FAILURE... 


...when you replace a defective horizontal output 
tube check operating cathode current. 





Premature horizontal output tube (“H.O.T 


failure can be caused by excessive cathode cur- 
y 


rent—higher than recommended by the manufac 
turer—due to misadjustment or defective com- 
ponents in the horizontal output stage. When- 
ever you replace the "H.O.T’, protect your 


profits with these precautions: (1) measure 


"H.O.T” cathode current; (2) if excessive, find 
the trouble and fix it; and (3) adjust Horizontal 
Drive, Width, and Linearity. 

Keep your hard-earned profits to yourself 
Take time to check “H.O.T: cathode current 
And, do as most successful service technicians 
do: always replace defective horizontal output 
tubes with power-to-spare RCA tubes. They pay 
off in fewer callbacks, finer reputation, and 


bigger profits. 


RCA-6DQ6-A—typical of RCA's ex- 
cellent tube quality. Mount struc- 
ture is designed to give maximum 
heat dissipation, prevent ‘hot 
spots’’ on the plate, allow cooler 
operation of the grids—help cut 
callbacks! Available at your RCA 
Tube Distributor. 


RADIO CORPORATION OF AMERICA 


@ Electron Tube Division 


Harrison, WN. J. 





4 SIMPLE WAYS TO 
MEASURE “H.O.T.”” CURRENT 





a stlengy 
; : 
\ m 




















MILLIAMMETER 
(0-500 ma. range) 





all 

\ Break 
Disconnect cathode circuit at the “H.O.T.” 
socket. Connect 0.47 uf capacitor and dc 
milliammeter as shown. 











ltl, 
. ™ 


\ 


MILLIAMMETER 
(0-500 ma. range) 














If “H.O.T.” circuit has bypassed cathode- 
bias resistor, connect milliammeter as shown. 


Remove 
wbeoeg H.OT 
i= Fuse 


MILLIAMMETER 
(0-500 ma range) 
B+ 

Remove “H.O.T.” circuit fuse. Connect meter 
across fuse holder as shown. Indicated cur- 
rent will be slightly higher than actual cath- 
ode current because it includes boosted “B”’ 
current to vertical oscillator and/or other 
circuits. 





yyetl ty 
I, 
% 














VOM-VTVM 
(I5V or 50V 
range) 


Measure dc-voltage across “H.O.T.” cath- 
ode-bias resistor. Voltage should not exceed 
value shown in service data for the set. Com- 
pute cathode current by dividing the voltage 
by the resistance. 





TYPICAL RCA “'H.O.T."' TYPES AND MAX.4 
DC CATHODE CURRENT (MILLIAMPERES) 


6AU5-GT 110 
6AV5-GA 110 
*6AV5-GT 110 
*6BG6-G 110 
6BG6-GA 110 
*6BQ6-GT 110 
6B8Q6-GTB/6CU6 112, 
CcB5 200 

6CB5-A 220 
*6CD6-G 200 
6CD6-GA 200 
6DQ5 285 
6DQ6-A 140 
12AV5-GA 110 
12BQ6-GTB/12CU6 112.5 
12DQ6-A 140 
178Q6-GTB 112.5 
17DQ6-A 140 
*19BG6-G 
19BG6-GA 
*25BQ6-GT 
25BQ6-GTB/25CU6 
25CD6-GA 
25CD6-GB 
25DN6 














*Discontinued RCA Type—Replaced by RCA ‘‘A"’ 
or double-branded version. 

4Values shown are measured with the receiver 
operating at a line voltage of 117 volts, 60 cycles. 





